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ABSTRACT 


Relationship between strategy training, within a 
successive-simultaneous processing model, and academic 
performance was explored in the present study. The purpose 
of this study was to determine the extent to which strategy 
training may lead to better performance in successive and 
simultaneous processing, and to improved performance in 
some academic tasks such as reading and arithmetic. 

A battery of tests requiring successive and simultan- 
eéous processing was administered to 68 Grade 4 children 
with varying levels of academic performance. Scores were 
factor analyzede The two factors, successive and simultan- 
eous, could be identified clearly. 

On the basis of Metropolitan Achievement Test (MAT), a 
measure of academic performance, the children were divided 
into “Average” and "Below Average" groupse Children within 
these two groups were randomly assigned to either the 
Experimental group which received training or the Control 
groupe Each student in the Experimental group received 10 
hours of training, after initial testing, on an individual 
basis over a 17 week period; the Control group received no 
intervention. Interventional training consisted of teach- 
ing the use of successive and, where the task demanded, a 
mixture of successive and simultaneous strategies. A major 
part of intervention was teaching the child to verbalize 


his actions, guch that during each session, the child was 
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encouraged to verbalize the strategies he used and to give 
a verbal summary. 

Intervention not only resulted in improved performance 
on successive and to a certain extent on simultaneous tasks, 
but, more importantly, in improved Wadena performance in 
word recognition and mathematics. Detailed analyses of the 
results lead to the following conclusions: (i) Significant 
pre/post imorovement occurred in the following marker 
tests: Memory For Designs, Serial Recall, Free Recall, 
Digit Span-Forward, Color Naming, and Bender Gestalt; 

(ii) Word attack skills, as measured by Schonell Graded 
Word List, were strengthened by intervention training; 
(iii) Significant pre/post improvement was noted on the 
following MAT subtests: "Mathematics Computation," 
"Mathematics Concepts," and "Mathematics Composite;" and 
(iv) It could be statistically established that the tasks 
used in intervention training did result in the use of 


primarily successive strategies. 


Polke. Th % gai} ( ; ; ie | ad be fa i ai Lh, 390 tad m > on a 


wr ee a ee oa oa cr | 
‘ ry ai ; a my eu MiP tied 
fede Dats 1) fot, panes ew 


~ 
a 
re 
ee 
© _ 4 _ < 


* Cali: fh ia ii ae ks 4 4 Weeere tc V eat aa ‘bah si % 


Ar 
me: 4 
r sine ' 
: = j 
ae i 
Le | 7 
i 


ACKNOWLEDGMENTS 


In an extremely subjective manner, the author wishes 
to make the following acknowledgments: 

(i) 2To my supervisor, Drs J.P. Das, for his continued 
understanding and patience through all stages of 
my mental development; 

(ii) To my wife, Tricia, words truly can not express her 
degree of loving patience, understanding and 
assistance in making my dream our reality; 

(iii) To my sons, Scott and Shane, who never quite 
understood why their Daddy “never worked, but only 
studied books," for their bionic love; 

(iv) To my parents, for maintaining an ecstatic 
atmosphere of love at each stage of my life; 

(vy Tour. He Zing.ey Drs de GOLadbere, and Drees il. GUE, 
for their personal and academic support; 

(vi) To Dr. A. Tymchuk, for travelling many miles and 
providing me with the supportive base from which 
to "begin"; 

(vii) To the teachers and principals of the Canadian 
Armed Forces Schools, Edmonton, for allowing me to 
disrupt classroom activities, with particular 
thanks to Audrey Camplin for her assistance in 


the initial stages of this study; 


vi 


vit) wyQes ag Rein hide shina”? 


‘ithe ony Atty. Se ia | 
& ie 


at 00 yt 
hi, a 
, 
vir 
tbe 
é 
i" , 
i 
zs 
y 
, 
. pa! 
s 


cietials ii wentnte i hws wa it 


Evid én wee fie : 


q f - . +) ; igh , 
AroW WhO TW, ye leh Gh ae 


wy won itso aebved) te) ena: 


; now Wh a | ( ‘ 
Pe Re oe i 
vos ie pei | x 

e bie: Ee ae a) f 


, i. SUD Lee wage 


4 BIg (ae 
: are th: par 
{ 
i , ie . pm ay ‘pe iy ae aT ey oy) 
4 a | ‘ "7 eX, F DAS a. a rK Leas 
° i . 
ae | f ‘ i eV vn tg 7 n 
; J > @ 9° ay 
3 
» hig WW F ‘ meh : | 
MOL PAV Te mune teoretsS fared 
7 
we.) €ST90A OF Degas 


fe adil): Se eeaer a fonts! twit wie 


(vai) 


io) 


(x) 


To Dr. S« Hunkavand Drs T.) McGuire, for their 
ability to resolve my statistical problems; 

To Mre J» Anderson, for his unscheduled individual- 
ized course in computer programming; and 

To Dr. D. Gibdson, for providing me with the 

impetus to change academic disciplines, and more 
importantly, providing personal and meaningful 


assistance whenever asked. 


Vion 


oe es 1 

a, . oh wy 2 
arene tet lhe T . 
mek DUOC ‘ninkvel 7 


A = 4 phe tiagei REID AO ohORRS AA 


laa cemes mh eo preee 


<i baw witie 2 3G we 
yn ivinned of op hide 


2K ot \y 


TABLE OF CONTENTS 


CHAPTER 

Te INTRODUCTION coccecccerevesseccvevcvesesvccces 
Pie RE VEN BOP Re THE pL EPERA TURE seis Seeleisieeeciee sees ess 
The “Learning Disabled” Child cceccrceccccces 
Remedial Approaches ccccevoccccsvcevecsccccce 
Strategies of Learning ccsseoccvccerscecrccce 
Information Processing ceccccrvesccesecscces 
SUMMALY ceveccsecccrvveevserereesevecesvecees 

III. EXPERIMENTAL PROCEDURES: A DESCRIPTION OF 
THE SAMPLE AND TESTING PROCEDURES .cccoccesece 
Selection of Subjects ceoseseccvecrsvcccercoves 
Administration of Primary Test Battery ..«.. 

IV. STATEMENT OF THE PROBLEM, HYPOTHESES, AND 
RA PLO NAR ieverers ois «leneiete sles ois wistele clos stores ele) 6 619/69 010 
Statement of the Problem ceorcccvcccvvcccece 
Hypotheses and Rationale cvcevescccessccvece 
Hypothesis 1 ccoccveccccerceccccsevscvesece 
Hypothesis 2(a) cccscececccccsecvccccccece 
Hypothesis 2(D) cceccccccecvcccsessesercecses 
Hypothesis 3(a) cccccccccvccccsccccecccves 
Hypothesis 3(b) cecccccccccescccvcvccccccs 


Hypothesis 4 CHOC OCCCCOHOCHHOOEOHC EHEC EHH HL Oe 


alata 


PAGE 


u 
ae 
k 
rT 
a\@ 
¢ z 
es e¢ 
ees 
a 
»e 


ia 
is 
a) 
vee 
a 
“e016 
W 


ee 


‘ ‘i 
Pa 
Na 
é 
eT 
ee 
> 
‘ 
* 
i 
‘ 
,aa ae 
¥ LJ 
f 
ss 
, 
ae ine 
> f it, © ¢ 
‘ 
ea nous iné @\¢ 
[0:4 2 @ @ « s @ 
as -pageeee¢ 
: 


wae 


bo vo eee ea § ~ foreteatag a 
wate Aaa bee. 2G weiner 

aie rks 
Tyea.u4 gett 


k, RRS” ‘oa AM : 
“ss eine kal 


My i i i 


Seal 


war a Py 2 


. ve jie siti 
eAD yas viiongaan i 
zi ia ¥ ita cael We ee: 
ict tia,’ Sates aie a ‘ 
wrath sc ncivgeleg : 
‘ . i is . * 


pe | 
7 YT 45 Mee Oe : feria ae / 7 | 
Pi ae 


a c 4% 9 5 e446 ' / ts pw 
, 1 
Mee Tens TOS 
’ on eas OP eae. 


ch re es hd 


Pe ~4 ap. ? ah aba! 
7. : Leo wien v iscengh | 
* | ‘ 
e@ 5 ; :: BP § bat (aTEre : 
tbat, Vecsss 4 Ghandi 
! 
- 
" 
<a - 
rs tyr ; 


TABLE OF CONTENTS (CONT. ) 


CHAPTER PAGE 

Vi UINLMN VEN LONm Pit See ei6\s 6 01s 0'4 0 60s eels s ofeeiee 6 60) 509 

Schedule For Intervention Phase seesccesoees 90 

Intervention Tasks seecsccecovccsecesseoses 96 

Nels ir tule Isle LUD NG Gieisielsl sien © 4/6104. 6 610.6 6 «'eie'e e's sise eee) 133 
VII. THE SUCCESSIVE-SIMULTANEOUS PROCESSING 

MODEL: A TEST OF HYPOTHESIS 1 ecewcccceveeces 137 
SUM MAY Vareeeters sisi aiei eco is era ae'asee tie reece a teet LLG 

VIII. THE APPLICABILITY OF INTERVENTION: 
A Tes OP HYPOTHESES: 20a) AND) 20D) cc ee ose eee LOG 
HYPOTHESIS 9a) sess cee cerce vse ssisie sp sists ve vic LAG 
Discussion of Pre~- to Post- Improve- 
ment: Analyses of Variance cececccccecee 150 
Summary: A Test of Hypothesis 2(a) «ee. 166 
FP ViPO PHB Stl suiciGDi) ae sekelelee cl elelsistelsiers sisieisree ticlelee LOG 
IX. THE DEVELOPMENT OF EFFICIENT STRATEGY USE: 

A TEST OF HYPOTHESIS 3(a) AND 3(bd) cceccocveee 171 
HYPOTHESIS 3a) ccewecciiceviccveccoenvcec sess, 17d 
HYPOTHESIS 3(D) cescvevccvccevercvscveseves LID 

X. FACTOR STRUCTURE OF THE METROPOLITAN 

MOCHA VEMBINIT MISS T is s\ele:s sielerele's eles siete viclolers oleic ese LO 
Results of Factor Analyses Exploring the 
Relationship Among the Seven Subtests of 


the MAT eevoeeoeseoveaoevoeoeoee eee e@seee@etGeo tee e Gee @ 185 


ix 


‘ iu ’ u Me i] - Lit, ii 
hg! Ce 
Sue | i Li ' 
ny iy ; an 


Pabes 
y a9 ia « 
ee dhe ei re hahaa : 

" j end ‘wera ‘ 1“ (ere ‘ 1e al 5 bat cna da i 


aa) piesa nas 


* . a 

hl siete eyes hea eae i “ae 
a hee 7 =i ue 

aa ; 


; ; f , . “i i 
ie a ya Pera ye panies ou ie i 
nih 4 s as aes 
xe voaleitia a, 
we \ us 
oe 4) : A v iy OA " f en) A. 5 he) = MM wi 
Re, ; . hy a. 
oe] 2 BD Abe ee < yee af A) Rae vanes} ; Se . } 
he one a) 
ahi ath ; AS, RE ee ri: 


a9 = ‘wh? 18 “i | Ta ra bf me <i it +, oa “ws. "7 ; a 
VT Se) 4 a bey 7 Hl . | 4 7A. J iN i wy HYSy EGE 
a faye! ei ) 


Veal i tie wh 
is ® '? e 4 . r) i l uy pat Lael 
i’ a°¢ &@' «¢ «®t €* Oe ¢ ae be n 3 Lupe Pa ay y 
My 
Raptincomtag. se ia Mate me oa 
i Lo 


| | on 
w Pea i 4: W.8 2 ene Pm Oe 4 a Swe @ ad Ter mh AREA, fy 


it 


hy 


a 


iY Baste lgxa shh de ai ie te or tiigt 


eresy aus fev eagy yerrA gies Recwet 
7? 
+ @ ein 4. ¢ 5 » SO error rt. hee in IA, Gee 
I ¢ NAY Ear) 7 
I » i 7 : . 
we a 2 


CHAPTER 


TABLE OF CONTENTS (CONT. ) 


Results of Factor Analyses Exploring the 


Relationship Among the Seven MAT Subtests 


ANGULO mar We Re LeSiCS) e7b.n.6 eles e1e16 ee olelels ote cles 0.6 


XI. THE EFFECTS OF REMEDIAL INTERVENTION ON 


ACADEMIC ACHIEVEMENT: A TEST OF HYPOTHE- 


CSA SRaLaN aie cehatcets eueha vor eiasereh ese creel crersitaVells Cl etebel cloloteteleie.< ¢.0 


Discussion of Pre=- to Post- Improvement: 


Analyses CVA ea YIO Or oie sa eters e ecole leculeteleteic.e.evece 


Summary COR COFCO HH OH EHC OHH OKTEC HCHO ROTOR OEE EEE 


Ss GENERAL DISCUSSION ©®evoeevoeeeeveeteeeoesovosvoeeeveseeoee 8 6 @ @ 


REFERENCES 


HHH 


PAGE 


189 


Le 
198 
216 


224 


234 


7. 1 ee it ni i : oO r Pa Pa _ 


Lament Breen a eae 1 ae 


; j “ile 
a Ss, 
; iv a 

rf Ae Cee PPS 9 jie Sheer 
| : aa “var 8rd e ie } cle aa 
mis) real is Dre 

| i i i ORAS eee 

: ; 
SPRL A.. OTN 
wave ud ode Yq. nee 
po Aes ; “eny ech: 
a ' ‘ ‘ 4 0% - 4 9 | “4 : aa) eae ‘ 
pee ¢ tye! 
e i é 7" a , 
f ; 
\ 
- \ 
abst 7, v *4 & eu 4 » © a .* | ¥ ® : : q Pie 
™ < . j hoe 
“Ss 
a ; 
’ : i 
t ~~ 
| i @ 


Table 


LIST OF TABLES 


Description 


Reliability Coefficients and Standard 
Errors of Measurements of Metropolitan 
Achievement Test Subtests 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Raven's 
Coloured Progressive Matrices 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Memory For 
Designs Test 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Serial Recall 
Task 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Free Recall Task 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Digit Span- 
Forward Task 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Color Naming Task 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Schonell Graded 
Word List Task 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the Figure Copying 
Test 


p ait 


Page 


56 


72 


74 


76 


78 


79 


80 


82 


83 


ia 


a) Date ee ‘ i ‘ } 


Wet Ts 


, » ie “i eV Be 
\¢ i Si rad Rie Paes eee ais ‘ : 
Oe 


at Ss Ont Oe Te ee Tiss 


> Tih | ee aS ee 
aus 
Gg 
f b . \/) 
d AIt\: v 4 "7 ' 
i . . pte af } nh ie TA 
y erridl DUS 


eSreteaeryveu o'4 ; i ra 


fare [pact wey) en iy 


ene) ett  bochiwts « whadh: & 


*i2GG @ TAZ. SS Sica 


i Bites Z i 7% : 


feat GAA Tal) Gh! Yo a 


cttodtiabvnd x abthe qona 


ast hae. 


janml? aive4 yyeinar*. ,o vee 4 
wee) ewveit wre * oben 
5« 


dca Olmert, 
— 


i vo 
/ 1 i 
vi y 
; (7 ive 
*y Paeti! y 
aS a ; 
he | p 
wee 


a i. a con 
1 Wty s 
aes AN 
tems toe 

a ee 
: f 
ea OO, 
ee i 
eT ee 
city eed. Mu 7 


nop eared | 
a m4 Qu ta , * hf “i 
iqut i tf 


Bay 


a 
bite 8 


Con herman | 
estas’, tata 


a 


=“ 
oo er 5 


sor) One 


Cag 2 ahs 


2007 she 
4 t 
toy OF Segeemily 


b fam’, ® fre 
7 a P 
ii 
i / : 4 
inehaegmeo: | 
7 >t aa | < Wits 
oont 
’ 
7 a 
eer! 
_ 7 ne 
- _ 


Table 
10 


1a 


lye 


13 


14 


15 


16 


17 


18 


LIST OF TABLES (CONT.) 


Description 


Distribution of Experimental and Control 
Subjects Within the 5 Grade Four Classrooms 


Means and Standard Deviations for the Eight 
Marker Tests for the Experimental Group 
(n=34) and the Control Group (n=34) at Both 
Pre=- and Post=- Test 


Principal Components Analysis with Varimax 
Rotation of the Primary Test Battery at Pre- 
Test (N=68) 


Principal Components Analysis with Varimax 


Rotation of the Primary Test Battery at 
Post=- Test (N=68) 


Principal Components Analysis with Varimax 
Rotation of the Eight Marker Tests at Pre- 
Test (N=68) 


Principal Components Analysis with Varimax 
Rotation of the Eight Marker Tests at 
Post- Test (N=68) 


Means and Standard Deviations for the 
Eight Marker Tests, at Both Pre- and Post- 
Test, for Each of the Four Groups Used in 
the Present Study 


Standardized Group Means for Each of the 
Marker Tests 


Summary of Analyses for Marker Tests- 
Three-Way Analyses of Variance with One 
Factor Repeated 


> dalla k 


Page 


91 


138 


140 


141 


143 


144 


149 


151 


152 


2 @ 
ll 


rile), sisam it tae 


" a yes ak 
i i 7a 6 Le 
a i ie x | pipe ty 
& > Ao Me i 
i by A 
py # 
it Ot A 
' 
ion’ 
7 By * ama a] 
SA Ti 2 a’ ¢ ata 
yy ee oe - WH 
eit Mivar us’ 
Js ow iT ' 
j Te) fl 14 , 
P} “ ft ax fat Otis 
C 
~ ti oe. “ROR Cie “ii 


ah 4 $4 7 ae, 


cond aeaed in sis sheen 


Es a ye 


sagarsn) 


Oe ws ey 


; = he yee” remade 


Ae ye 


oreh 


ne 


Tt jamenie! Sinn A 
i any fi bh Cys” 


min PM, y ie te bya wa yt 


cas yaane i 


to. ehuviany 


PAT 
Hae v al Yr, 


Laney ] 


et oy ‘: 
7 OT, 4! | Sig ry 


Ale “ky gai 
* f : i ine eet 
( Oe), bake 


ey ee 
eo kp at ae 
oak) eee sige” 


oN 


PAO t sitchen 


ve «dane 


by atdey hips Bo “6 par dant’ 


sun ghe 
> eral 


nest 


sae) 
yok asi 
Se7asIAA TOPe 


* 


bard ae 


py tt Ree 


abit a 7 
te werfaten 
asests, vay 


Table 
19 


20 


2. 


22 


23 


24 


25 


26 


27 


28 


LIST OF TABLES (CONT. ) 


Description 


Three-Way Analysis of Variance with One 
Factor Repeated for Raven's Coloured 
Progressive Matrices (RCPM) 


Three-Way Analysis of Variance with One 


Factor Repeated for Memory For Desings (MFD) 


Three-Way Analysis of Variance with One 
Factor Repeated for Serial Recall (SR) 


Three-Way Analysis of Variance with One 
Factor Repeated for Free Recall (FR) 


Three-Way Analysis of Variance with One 
Factor Repeated for Digit Span-Forward 
(DS-F ) 


Three-Way Analysis of Variance with One 
Factor Repeated for Color Naming (CN) 


Three-Way Analysis of Variance with One 
Factor Repeated for Bender Visual-Motor 
Gestalt (BG) 


Three-Way Analysis of Variance with One 
Factor Repeated for Schonell Graded Word 
List (SCH) 

Summary of t-Tests for Difference Between 
Pre=- and Post- Test Means of the Experi- 
mental “Average” and Experimental "Below 
Average” Groups 

Principal Components Analysis with Varimax 
Rotation of Four Tests of the Primary Test 
Battery at Pre- Test (N=68) 


xi 


Page 


154 


155 


156 


156 


159 


162 


163 


165 


7 e 


173 


2 2 ay eee 
a i] ; j i oe 
one - me in 
. i 
¥ 7 oe 
vo 
_ iA. e 


et a ia Peres: id 1 rn 
Aer | ; : apie taaen ip aad 


7 fy ya f Pas setae Py ‘ ' rat alam n entiaband | 
7 va taee & i ay ures vay Lee si abe ot , 
ae (WTR eimai Non aye attiecy? | By 


i me nevrunve co my Ri bey enul ue ee, ° 
Te atone ey era ens comet: 
‘ +F re ¥ a: Ni if ALVA y, 2 Wi 7 whee ' 

Y, ba OTS: - th ae Bee ra hE 

| : 


| agtans cael 

aw | ‘ “e meh pit inl 
agit): iit: ths eed ue! AML. Pasa 

ee) , WO) ral 
Y icy ame! 6: gtny tanh Fic 


Wie Sihoo. stot bee Renae oe May 


te 
of 


tly Goa ay. Took, evan eT oe, a 
Yoeu+ lave lV Webaed’ 1O4 (eae ea ae 


St | tory am ue 


f ‘ ni dl 
: | egw Ar Te.) tO a9 Peeler. Ts me i 
4 a ST sed oy ne in + tee 


a a eagesay tia Cicyloca xTAeCEered cnt leis = 
" P90? —veeties. ety Ao ate 4865.35 49) en bAe 


4 VAae 
iby 


SF (iden; Zen) <tr9 sm yoeeran 


Table 
29 


30 


jt 


B32 


US 


34 


35 


36 


LIST OF TABLES (CONT. ) 


Description 


Principal Components Analysis with Varimax 
Rotation of Four Tests of the Primary Test 
Battery at Post- Test (N=68) 


The Number of Experimental Group Children 
Within Each of the Four Categories at Both 
Pre= and Post=- Test (n=34) 


The Number of Control Group Children Within 
Each of the Four Categories at Both Pre- 
and Post- Test (n=34) 


Pre/Post Changes in Successive Processing 
within Both the Experimental and Control 
Groups 


Pre/Post Changes in Simultaneous Process- 
ing within Both the Experimental and Con- 
trol Groups 


The Number of Children from the Experi- 
mental "Average" and Experimental "S3elow 
Average" Groups within Each of the Four 
Categories at Both Pre=- and Post- Test 
(n=34) 


Means and Standard Deviations for the 
Metropolitan Achievement Test Subtest 
(Raw Scores) Scores for 30th Pre- and 
Post=- Tests (N=68) 


Principal Components Analysis with Varimax 
Rotation of the Metropolitan Achievement 
Test Subtest (Raw Scores) Scores (Exclud- 
ing Reading and Mathematics Composite 
Scores) at Pre- Test (N=68) 


iV 


Page 


174 


176 


176 


178 


180 


181 


186 


187 


| me Fe ee 
i “ ma HL 
" . Of i Wy 7 a 
i, ; } 7 7 i an 
a) nd Pe ; i ee | : , ah b af 
Stns. TNS: Oo TP aa 2 ae . mes 
CABROR CBS NT Ie ial “te 
J a Se Se Pian 
ae ony * i eon SA be tee tl as : 


eeu RY ALS Doak anne a tatttidbhgt sees, 
} ee ee ee dl aeiheenaa 
| ie Eras okay! ole in achat 
gy ld a> dee Ted wea ined 8 Mb “sien ft. i 

cite pyaar Oey ancl oiey fia aR AIAN 

\y MILIey og VT et ti i jee 
Signe. Pi Seley s, eh a ner fin eer 


eel “Rath iinet. 


7 4 ee f yee i \evU ls err.) a» Te \ es 
ity he DOCS ET! | melt ig< 748 2a gliteae 
ts Ao 


Cfay. 


nie Lf Pie yt his © ( Wark At Tas a ait I 4 
r uy i ] 


T eS: BRE rs age. 


PBs ice eh a f 
. . a Rtg i : 
a Ee a sal phe itra ii oe GON, a 
witev A” cial 
m] ba es ” pba Ath ok 4 bee 2h . 7) Ag! ev: A 


ey aes hie HAO, Neo Teas. a a 
bar Oe we | | tera | 


YY Ais. hud ano tsar) COottebyiats Ook ‘due 


SS! ‘ im) i 
i 1 
. = ah P a ia. 
Sted poe cae Vitehteren 3A ons i! Fea a) 
hie) <67 > len oT Vitsn ‘4u"os0 Wai 
‘ - toe | . i sf 
i] Ral 5 } "4 Tt & ml ne j 


“en: | ee gia pei YS ’ mit Pe) omy’ oe 


PheaerA tise wl racketot= Gao" ha eorisiou 


> a OTD ach SoS WEY) Saar Tra ~ 


ny) 


h “ : : : 
Oe Ti. 1 eet aect oe es } Doe y 
& >t ore ohh 7 ff a apa’ 4 'e® c | hs 


¢; r iwi j i 
an) feet -eyy gs { esness « 


: ite =) a 7 ni — 
_ 


% peal ae hr a 


Table 
37 


38 


bo 


oO 


WY 


42 


43 


LIST OF TABLES (CONT.) 


Description 


Comparison of Means, Standard Deviations, 
and Factor Loadings of Academic Tests and 
Successive and Simultaneous Tests 


Principal Components Analysis with Varimax 
Rotation of the Metropolitan Achievement 
Test Subtest (Raw Scores) Scores (Excluding 
Reading and Mathematics Composite Scores) 
and the Marker Tests at Pre- Test (N=68) 


Correlations Between Successive and Simul- 
taneous Factor Scores and the Metropolitan 
Achievement Test Subtests at Pre- Test 
(N=68 ) 


Means and Standard Deviations for the 
Metropolitan Achievement Test (Raw Scores) 
for the Experimental Group and the Control 
Group at Both Pre=- and Post=- Test 


Means and Standard Deviations for the 
Metropolitan Achievement Test Subtest (Raw 
Score) Scores, at Both Pre- and Post- Test, 
For Each of the Four Groups Used in the 
Present Study 


Summary of Analyses for Metropolitan 
Achievement Test Subtests (Raw Scores)- 
Three-Way Analyses of Variance with One 
Factor Repeated 


Summary of t-Tests for Differences Between 
Pre=- and Post- Test Means of “Average" and 
"Below Average” Groupings 


XV 


Page 


190 


Lge 


19D 


199 


200 


201 


202 


ih 


loc) gare, NaReRS “a 


ie al - ‘i f m 20 * ¥ ee 1 Oe a : - i y : % 

‘a LAL, Lt wel 1, pada? io Sy hia 8 % j +4 r ee > : 
hi | Mp, | : om Y ‘i 
Wiillas helt wy Eva eS soi <5 is eed at pot wens cide ives One 


wy d lop 


- | saab pion sit phe eae =A i 


eh A RED ERBARIO ee ps PU eal | 
ye bs i Wesel Ki oaoy wh ake 20 ant Pal Pies 
eee | A ath Hs Cons es, pratt S é ane’ Pe neal i | at. 
aso! if Pace SS le ae dine Ba an —_ ot ve 
ye ee ' ee ks * aaa 
fe tne: 0 voor : 

, Stat 


st ebay tiene igen nian eae) 
tty) | + i ari Far: Lagadgm re 
Pee OO ach oe ety’ 


a 
: eh 
ee eet aie es Pe a ttre 


al 24% ut ti Py SaaS 4 retonrey) t WP Paar 

ae! geet ie Teor A ta 

| ay ee riys Deeg wie = Oe her ri Are Pro Hi ae 
eis ve heal. BUTE SS Joa 8 Tee thaktl “1 
- a eet grin tou,” 
ae | a Ie rita i. > oh ’ erniv. ie we di fy Se stein | 

panic we) Sisetioue Chet) trcanee ee 

fie. RD VS Le Py Ae? . ‘rt , nS +o ee 


i bob uae & “tnd oy 

pydtiwh Seema l Yl 761 aast-) 16 4oape 
as TRO” fo meters ert Mi att. Deke H09e. 

x > 7 ' fi ae Pe i oY | Le oe - | ; 
: a ae 
s , : 
. . ¥ 
a th 
— au a _ 


Table 
by 


45 


46 


4? 


48 


49 


50 


oy 


pe 


LIST OF TABLES (CONT. ) 


Description 


Three-Way Analysis of Variance with One 
Factor Repeated for “Word Knowledge" 


Three-Way Analysis of Variance with One 
Factor Repeated for "Reading" 


Three-Way Analysis of Variance with One 
Factor Repeated for "Reading Composite" 


Three-Way Analysis of Variance with One 
Factor Repeated for "Language" 


Three-Way Analysis of Variance with One 
Factor Repeated for "Spelling" 


Three-Way Analysis of Variance with One 
Factor Repeated for "Mathematics Computa- 
tions 

Three-Way Analysis of Variance with One 
Factor Repeated for "Mathematics Concepts" 


Three-Way Analysis of Variance with One 
Factor Repeated for "Mathematics Problem 
Sony unos 

Three-Way Analysis of Variance with One 
Factor Repeated for “Mathematics Composite" 


xvi 


Page 


204 


206 


2077, 


208 


210 


Pallas 


Baz 


eats 


ZS 


4 hme 
| ¥ if oe ts 
= Mi : i 
i a my 
J ne he ny eyet a 
vy | Vig te Te. 4 sated aay 
via % r 7 Ih yin 
AWmeal, 
; ‘ae 
Ses a 


Tk ‘ u ; ry . : | i 
| ea hae Le VO ae sh eT ol 1B alee A ea 


Mon wa ; 7 YT ae Pe 
p i) i Prag 7 Ae) oe ie a ons Lome ' Ne Ua 


‘ a 5 . « > oe , 2 | dy ‘ ; 7 
A f ay trem AP sh Oth Le Wr : ee mn 


| faa yn wah: am 
Ao” Haasten sot ame 


, TR fen 
a evs hel 


i‘ . i ; , ie | O > 
SCL, ores ee Nee aut hy 


uy of ‘ 
} 7 F 
— ' hn 
te 
- oe y 
: ; a} | 7 y 
Yr ha os aes 


LIST OF FIGURES 


Figure Page 


1 Model of Information Processing 38 


XVii 


f nea : 
iY 


i poet Actas TO: faee i 


| 


eee 
CHAPTER I 


INTRODUCTION 


Contemporary focus in the area of learning disabili- 
ties has been on the behavioral characteristics of dis- 
abled children rather than on the etiology of the disa- 
bility (Black, 1974). This orientation takes into account 
the fact that while behaviors can be changed, causes such 
as brain damage cannot be altered. Similarly, factors which 
may be assumed to cause learning disabilities in some chil- 
dren have not resulted in any learning difficulty in others 
(Bibace and Hancock, 1969; Daveau, 1958). What has been 
determined is that behavioral characteristics of learning 
disabled children are very similar, regardless of the etiol- 
ogy of the disability (Meyers and Hammell, 1976; Sartain, 
1976). Consequently, inadequate academic functioning has 
been related to many faulty behavior patterns, such as 
visual-motor deficiencies, auditory-motor deficiencies, 
cross-modal deficiencies, deficiencies in conceptual and 
abstract thinking, and/or linguistic and communicative 
deficiencies. 

Many diagnostic assessment devices have been developed 
in an attempt to identify learning difficulties. Frostig’s 
Developmental Test of Visual Perception and the Illinois 


Test of Psycholinguistic Abilities are two of the tests 
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frequently used to identify and scrutinize the nature of 
learning difficulties. Recent critiques of these tests by 
Hamill and Wiederholt (1973) and Sedlak and Weener (1973) 
have indicated inherent weaknesses related to validity and 
reliability. Thus, it would appear that either these and 
other devices should be reformulated in order to provide a 
greater degree of reliability and validity, or new instru- 
ments with demonstrated validity and reliability should be 
developed. 

In the attempt to ameliorate learning difficulties, 
many remedial programs have been developed, each having a 
specific emphasis. However, despite the mass of methods, 
materials and programs which are available, the results 
of many remedial interventions have not fulfilled the 
expectations of those involved (Meyers and Hammell, 1976; 
Silberberg, Iversen, and Goins, 1973). The blame for a 
lack of significant improvement has frequently been placed 
on the choice of remedial method (Silberberg et al-, 1973). 
However, studies which have compared various remedial meth- 
ods have yielded findings to the contrary. For example, in 
a study which compared the visual, auditory-phonic, and 
kinesthetic approaches of remedial reading for third grad- 
ers, Silberberg et al. (1973) have concluded that while all 
the attempted remedial methods had drastically improved 
ene ine levels, no one method was significantly more effec- 


tive in improving the children's reading level than any 
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other method. In addition, by the middle of Grade four, the 
remedial gains from each of the methods had "washed-out." 

In another study, Belmont, Flegenheimer, and Birch (1973), 
using high-risk poor readers from the first grade, have 
compared remedial instruction using letters and words to a 
perceptual training approach. Each of the remedial methods 
was provided in addition to regular classroom instruction. 
The approaches were shown to be equally effective in the 
degree of reading advancement. 

Although research findings (DeHirsch, 19733 Goins, 
1958) have demonstrated that children have two essential 
strategies available for the processing of information, 
namely, viewing a stimulus as a whole or as distinct parts, 
subsequent investigations have failed, for the most part, 
to develop programs which capitalize on the practical impli- 
cations of these findings. Thus, rather than developing 
programs which train the child to organize and process 
auditory, visual, motor, and tactile stimuli either as a 
whole (gestalt) or as temporally sequenced parts of a whole, 
educators have developed an abundance of modality-specific 
materials which often seem to ignore the processing strategy 
used by the child. In other words, rather than using exist- 
ing material to implement remediation which focuses on 
strategies of information processing, most remedial research 
would seem to have focussed on the type of stimulus input 


and concomitant response output. This research has resulted 
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in the development of yet more material stressing the use or 
development of sensory skills. The present study begins to 
examine the feasibility and effectiveness of a framework 
which focuses on internal processing strategies rather than 
on deficient modality training. 

As a result of the research findings of Das and his 
associates, Luria's formulations (1966a, 1966b) of succes- 
sive and simultaneous processing have been extended and 
operationalized, thus providing a framework in which to 
view and subsequently evaluate successive and simultaneous 
strategies of learning (Das, 1973b; Das, Kirby, and Jarman, 
1975; Krywaniuk and Das, 1977). Rather than focussing on 
the improvement of deficient skills, for example, auditory 
closure, which seems to be characteristic of most contem- 
porary remedial approaches, training in successive and 
simultaneous processes focuses on learning and learning 
how to form strategies of information processing. Using 
children in the fourth grade, the present study focuses on 
the efficacy of training in the use of nonacademic strate- 
gies for information processing; the objective is to 


improve the academic efficiency of children. 
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CHAPTER II 


REVIEW OF THE LITERATURE 


Although the discipline of learning disabilities is 
in the stage of infancy when compared to for example the 
disciplines of learning and intelligence, interest in and 
involvement with children experiencing difficulties in 
various aspects of learning have been in evidence for many 
decades (Hallahan and Kauffman, 1976; Meyers and Hammill, 
1976; Wallace, 1976). Wallace (1976), Larsen (1976), and 
Hallahan and Kauffman (1976) noted that the viewpoint of 
the persons using the term is an important aspect in the 
definition of learning disabilities. Thus, for example, 
the professional adhering to the medical model hypothesizes 
the presence of some neurological and/or psychological dys- 
function in learning disabilities, while the professional 
adhering to the academic model focuses on assessing and 
remediating academic deficiencies. 

The current emphasis in identification of learning 
disabilities de-emphasizes the need to find psychological 
or physiological cause for school failure, but rather 
focuses on inadequate achievement in school work (Larsen, 
1976). Thus, Kirk and Elkins (1975) found that the majority 
of children identified as learning disabled in their pro- 
ject, involving 3000 children enrolled in 21 Child Service 
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Demonstration Centres in the United States, had problems 

in reading, arithmetic or spelling. Larsen (1976) pointed 
out that while a small number of children are unmistakably 
learning disabled and give evidence of brain dysfunction 

or “psychological process disorders," the majority of the 
children labelled as learning disabled are experiencing 
only mild to moderate failure in school and give no indica- 
tion of brain pathology or process disorders. Similarly, 
Sartain (1976) noted that children with deficits in reading 
are commonly all labelled “reading disabled,” although a 
greater percentage of these children are retarded in 
reading but not disabled. The child who is truly disabled 
in reading is retarded in respect to his expected capacity, 
but, more importantly, he also lacks the skills necessary 
to perform even the simplest reading tasks required of 

his age peers (Sartain, 1976). Seemingly, learning dis- 
abilities, reading disabilities and reading retardation are 
often synonymously interchanged in terms of samples, 
although not necessarily in terms of label definition. 

It would appear that many of the children included in 
learning disabilities programs are academically overplaced 
(Ames, 1977). Ames suggested that these children are poten- 
tially good students who are placed one grade ahead of their 
level of maturity. She also suggested that children in the 
low average IQ range, i.e., IQ of 80 to 90, are often placed 


in learning disability classes because they cannot cope 
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with the pace of a regular classe Ames contended that as 
intelligence testing becomes less acceptable, as was 
mentioned by Estes (1974) and elaborated by Cronbach 
(1975), the label “learning disability” has become more 
acceptable than “low intelligence." However, she pointed 
out that the failure to recognize the conceptual ties of 
learning disabilities to other areas such as retardation 
and educational difficulties has been another major 
factor in the confusion regarding the definition of learn- 
ing disabilities. While the child with specific learning 
disabilities requires special education, many so-called 
learning disabled children are underachievers who could, 
according to Ames (1977), remain in the mainstream of 
education with an adapted curriculum. 

Thus, different theoretical viewpoints, and a concomi- 
tant lack of any other categorical placement (Ames, 1977) 
have combined to produce multilabels and multidefinitions 
for children who demonstrate difficulties associated with 
learning. These same factors have also combined to confuse 
the figures of incidence of learning disabilities. Still 
other recent factors which may be important contributors 
to much of the confusion both in the definition of the 
correlates of learning disability, and in the incidence 
figures, are poorly defined professional roles, and the 
current availability of government funds for learning 


disability programs (Kirk and Elkins, 1975; Larsen, 19763 
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Sartain, 1976). Thus, many children in learning disability 
programs are receiving instruction in remedial reading 
from professionals classified as learning disability 
teachers, mainly because the money is available for learn- 
ing disability programs, but not for remedial reading 
programs (Sartain, 1976). Sartain also noted that this 
flexibility of classification is facilitated by the over- 
lapping symptoms presented by children experiencing various 
educational disabilities of varying degrees. 

Chalfant and King (1976) noted that the confusion 
regarding the definition of learning disabilities has 
resulted in the conclusion by many that it does not con- 
stitute a discrete field of study. Certainly, it has 
resulted in the inclusion of many differing samples in 
the research and literature in the area (eeg-, Bateman, 
19663 Gillespie, Miller, and Fielder, 1975; Lerner, 19713 
McDonald, 1968; Woody, 1969). Similarly, diagnostic and 
remedial techniques and materials have been as diverse as 
the behaviors these definitions have attempted to encompass. 
A recent survey by Berman (1977) of the available learning 
disability resources and diagnostic materials revealed that 
very few of these materials have been shown to be unéquivo- 
cally effective. 

Thus, it can be seen that the area surrounding the whole 
idea of learning disabilities is extremely complex and is | 


fraught with difficultbes in semantics, and differing diag- 
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nostic procedures and remedial techniques. The present 
chapter will deal only with those aspects which are felt 
by the writer to be germane to the scope of the present 
study. 

This chapter will be presented under four headings: 
The “Learning Disabled” Child; Remedial Approaches; 


Strategies of Learning; and Information Processing. 


The “Learning Disabled" Child 


A review of the literature (Kaufman, 1970) revealed 
the dissonance regarding the etiology of learning disorders 
in children. Causal factors have been described in terms 
of heredity (e«g., Clemmens, 1961; Coleman and Sandu, 
1967), intracellular biochemical changes (e.g+, Gaito, 
1961, 1963), anatomical structures (eeg., Eccles, 1964; 
Hebb, 1949), brain-damage (e-g., Strauss and Lehtenen, 
1947), maturational lag (eeg., Bender, 1958), critical 
periods (eeg.e, Kagan, 1966), and/or environmental impinge- 
ments (eege, Provence and Lipton, 1962). The contemporary 
trend in the area of learning disabilities has been to 
focus on the observable behaviors of children rather than 
on the inferred causal factors (Black, 1974). This trend 
is based on the realization that, although it is possible 
to significantly change childrens’ behaviors, it is often 


not possible to even minimally alter the causal factor such 
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as, for example, brain damage. Myers and Hammill (1976) 
have noted that while the etiology of learning disability 
in any child may be very difficult to determine, the 
behavioral characteristics of children with learning dis- 
abilities, regardless of the etiology of the disability, 
are very similar (also, Sartain, 1976). Also, it is 
frequently impossible to unequivocally determine causal 
factors since identical factors in two different children 
may be accompanied by concurrent learning difficulties in 
one child but by a normal learning pattern in the other. 
For example, although electroencephalographic (EEG) tracings 
from children exhibiting such behaviors as perseveration 
and short attention span were found to be abnormal (Daveau, 
1958; Kennard, Rabinovitch, and Wexler, 1952), other 
researchers have found abnormal EEG tracings from children 
exhibiting no learning problems (Ellingson, 1954; Secunda 
and Finley, 1942). Similarly, Bibace and Hancock (1969) 
found that while low academic achievement is related to 
perceptual-motor weaknesses as was measured by the Kephart 
Perceptual-Motor Survey, there are children with gross 
perceptual-motor weaknesses who function very well in 
school. 

Another relevant factor in the shift of emphasis from 
causal factors to observed behaviors was noted by 
Lloyd (1975). He stated that while the definition of 


causal factors may be useful, definition itself would 
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probably have little effect on the immediate methods used 
to educate the child, particularly since teachers do not 
have the specific training needed to isolate causal factors. 
It has been suggested that labelling and thus cate- 
gorizing children experiencing learning problems can be 
considered essentially as a static means of placing the 
responsibility for failure upon the child rather than as 
a descriptive and functional means of facilitating differ- 
entiated treatment programs (Farrald and Schamber, 1973; 
Lloyd, 1975)- Within the behavioral framework, most of 
the major definitions advanced in the area of learning 
disabilities include a discrepancy between intelligence 
and ease of school learning, fluctuating performance across 
tasks, and the absence of primary retardation or sensory 
handicap (Bateman and Frankel, 1972). In proposing an 
approach to operationalize the definitions of learning 
disabilities, and thus hopefully identifying the population 
in question, Chalfant and King (1976) reviewed the most 
widely used definitions. They suggested that the focus of 
these definitions can be encompassed by five components: 
(a) Task failure, which can be operationalized by coaches 
description of academic task failure and identification of 
instructional or environmental problems contributing to 
the problem; (b) exclusion factor, which is generally 
already operationalized by the referral to specialists of 


children with mental retardation, or sensory or physical 
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handicaps; (c) physiological factor, which includes 
problems such as genetic variations or biochemical irregu- 
larities that are primarily the concern of the medical 
profession; (d) discrepancy component, which is charac- 
terized by extreme intra-individmal differences in behavior, 
academic areas, or between intellectual functioning level 
and academic achievement level; and (e) psychological 
processes, which they operationalized within the framework 
of an information processing model. Their model includes 
the sensory input system and the response system but 
focuses on the psychological processes. On the basis of 
inferences regarding learning styles, abilities and dis- 
abilities made from observing behavior, they identified 
and defined five processes. The first process, attention, 
refers to “the selective narrowing or focussing on the 
relevant stimuli in a situation [p. 234]." Discrimination, 
the second process, refers to the ability to differentiate 
between stimuli in order to respond differently to them. 
The third process, memory, refers to recognition or recall 
of previously learned or retained material. Concept forma- 
tion, the fourth process, involves the development of the 
ability to classify objects. The fifth process, problem 
solving, refers to “any activity in which prior experience 
is used to reorganize the components of a problem situation 


to achieve a designated objective [p- 239]." Each of the 
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processes is operationalized by questions which can be 
directed towards the child's input or output systems. 

What is of interest here is that once again, the observable 
behaviors or characteristics of the child having learning 
problems are the basis for labelling or remediation. 
Sartain (1976) summarized the most common behavioral char- 
acteristics noted in children with learning disabilities 
ass "“..eeunusually awkward, inattentive, easily distracted, 
easily frustrated, recklessly impulsive, overexcitable, 
hyperactive, hypoactive, and poor organizers of tasks. They 
have unusual difficulty in discriminating figure-ground 
relationships, copying figures and words accurately, trans- 
lating thoughts from speech to writing, and recalling 
sequences of events when listening. In addition, they 
write and draw poorly, quickly forget sight vocabulary, 
quickly forget spellings of words, reverse letters and 
numbers more often than most, speak in a jerky or explo- 
sive manner, or exhibit a variety of other related symptoms 
[p-» 491]." 

Since children labelled as learning disabled have been 
identified primarily because of academic deficiencies 
(Richardson, 1966), rather than because of clearly demon-. 
strated neurological deficits (Binger, 1966; Bloom, 1956; 
Krathwohl, Bloom, and Masia, 1956), a behavioral framewerk 


has generally been adopted for the basis of remedial 
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techniques (Birch and Bortner, 1968; Frostig and Horne, 

1964, 1965; Kirk, 1966; Mann, 1969; Meier, 1971; Myklebust 
and Boshes, 1960; Richardson, 1966; Ross, 1967). However, 
the scope of the most frequently noted maladaptive 

behaviors (Richardson, 1966; Sartain, 1976) has resulted 

in a proliferation of sometimes diverse remedial approaches. 
Rice (1970) and Michal-Smith and Morgenstern (1965) concluded 
that the authors' viewpoint on such related areas as learn- 
ing, perception, cognition and attention have influenced 

the definition, diagnosis and ensuing attempted remediation 
of learning disabilities. Thus, while all remedial approaches 
have behavioral change as their objective, the definitions 
and concomitant diagnostic techniques leading to the 
different approaches result in focus on different target 


vehaviors. 


Remedial Approaches 


The remedial approaches in the area of learning dis- 
abilities are many and often diverse. This section will 
only briefly discuss some of the more prominent approaches, 
@eZe, perceptual-motor and psycholinguistic. For a com- 
prehensive review of remedial approaches to learning dis- 
abilities, refer to, for example, Lerner (1971) and 
Meyers and Hammill (1976). 

Approaches which focus on perceptual-motor develop- 
ment place emphasis on the development of adequate motor 


and visual-spatial skills. Since motor activities are 


Je aos | 


Wie a a 


Ooees bas pit wie, aheL soars he eon ne 
ww hale Log ph Qer wileth NGO ery ees ee rf 
a ans bye 7 | a ° AGT ‘p08 weve, son AR ae 


7 alti | 
otiiasb abe Tarot eatin Ai bes sis Bat 


ve : 
ry T | ‘ ag he : 
if | 
¢ - d %) yee or 
| { Br a ae 
H c? ow oa 4 ; ; : balks f ™ 
pe Li eee Be || 7 ; 
i ial ay, a Le Wy Uf ; 7 a ae Ry 
. hk i 
: hak a8 ghia nie 
sie M tle toga Sar tees 
VP &s 
ys 7% a ve ? i I ,a i Wy a) Wa Th 
7 
' 
: es be mi : 7 ; if 
| wed fe ae it ea oe Bie) Le ae | AOE eB 
; er ri ( i fie oe ee 
4 : . 1, . eee ae 
yubiiqamach jnaqine any 2sy' ie sae toned PPS TS ie 
) A 
: . “ * = bans . 7 at ; \ 
<tnd 2 03 pri wh dpsed edavad hr 4) ao inet epee ; be. 
¢ a & 7 u Paw: ¥ 


= © J f “ai te .) ‘ yt oy és : ca ie my PY, ve Gi i> = die, “ae My gee ove | 
a : | v ce bs so 
: nal’, a ; | TH ai r ' “gis rr f.) . \ a iL) ae © “I 4 SJ 416 a4; pao i 


eYORCL? ‘epnatt Soin) 
* Th towel 201) Fie tad rie 3a 1g, Ps a be > io > Ae t ; 


wee War elie a) sa a pa re | te | rneeest avah ac: rie sf F , 2 


Vie 


oD Gis tay 2 : Ps acy" on rere f wt ‘iup » ‘ast equ taps 


eeel5 


the child's mode of initial interaction with his environ- 
ment, adequate development of this system is viewed as 
erucial to all other generalizations in the higher mental 
processes (Kephart, 1960). Meyers and Hammill (1976), in 
reviewing perceptual-motor approaches, have concluded that 
although the viewpoints of writers in the area are often 
different, the remedial activities are strikingly similar. 
One branch of the approach deals primarily with training 
motor processes (@ege, Delacato, 1959, 1963; Kephart, 
1960). The second branch focuses primarily on visual 
perceptual processes (eeg., Frostig, 1970; Getman, 1962). 
All of these authors contend that once the child has 
received adequate training in perceptual-motor areas, he 
can be taught to read by any of the conventional teaching 
methods. However, in an extensive review of the research 
involving perceptual motor remedial approaches since 1964, 
Meyers and Hammill (1976) found that the perceptual-motor 
approach has been relatively ineffective in facilitating 
readiness, cognitive or academic growth. 

Another prominent approach is that emphasizing psycho- 
linguistic training. This approach is based on the Illinois 
Test of Psycholinguistic Abilities (Kirk and McCarthy, 1961; 
Kirk, McCarthy, and Kirk, 1968) which provides for deriva- 
tion of a profile of the child's communication behaviors. 
These behaviors are grouped into receptive, expressive or 


organizing abilities. While not a test of specific intellec- 
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tual or academic achievement, it seeks to measure abilities 
assumed to be basic to academic achievement (Kirk and 
McCarthy, 1961). Other authors of psycholinguistic 
remedial systems have based their programs on the ITPA test 
model (e.g., Bush and Giles, 1969; Minskoff, Wiseman, and 
Minskoff, 1972). Hammill and Larsen (1974) reviewed the 
results of 39 research studies which attempted to train 
children in psyecholinguistic skills as was measured by 

the ITPA. They concluded that psycholinguistic training 
was not successful either in training psycholinguistic 
skills or in improving academic achievement. A study 
analyzing the correlations between the ITPA subtests and 
reading, spelling, and arithmetic was canducted by Hammill, 
Parker, and Newcomer (1975). They found that only the 
Grammatic Closure subtest discriminated between good and 
poor readers, and that the correlations with the other 
academic areas investigated were not significant. A general 
failing of many of the tasks used in the research on learn- 
ing disabilities is poorly established construct validity 
and/or reliability in samples differing from those used in 
standardization (Mann and Phillips, 1967). 

Yet another approach to academic learning has been 
developed by Bereiter and Engelmann (1966). The Direct 
Instructional System for Teaching Arithmetic and Reading 
(DISTAR) is a highly structured, sequentially programed 
method which relies a great deal on rote memory and operant 
conditioning in teaching basic academic skills. The pro- 


gram was initially begun as a means of teaching specific 
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language skills to culturally deprived children. However, 
Hallahan and Kauffman (1976) have suggested the amenability 
of the approach in other areas, including learning dis- 
abilities. Conversely, Meyers and Hammill (1976) suggested 
that the program does not train the processes which underlie 
reading. Rather, it focuses on teaching the skills of 
reading to children not having severe reading disorders. 
The program does appear to focus on the TEACHING METHOD 
rather than the LEARNING STRATEGIES. A review of the 
current literature in the area of learning strategies by 
the Air Force Human Resources Laboratory (AFHRL) (1974) 
contended that such focus on teaching may result in the 
development of inappropriate learning strategies which are 
not transferable. A focus on rote memorization results in 
the child's having accumulated knowledge which is not 
meaningfully integrated. Thus, in not teaching learning 
strategies, this method discourages the child from develop- 
ing an awareness of his ability to develop new strategies 


of learning. 


Strategies of Learning 


The Air Force Human Resources Laboratory (1974) defined 
strategies as “..ways of selecting, storing, manipulating, 
managing, and outputting information, [which] occur at all 


levels of behavior [p. 11]." In order to learn, an individual 
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has to be able to memorize information such that responses 
to a task are changed as a result of either previous experi- 
ence with the same task or previous relevant experience. 
Thus, the individual must actively transform incoming 
information into organized hierarchies (Inhelder and Piaget, 
1964). Grouping, categorization, and linguistic meaningful- 
ness are effective means of organizing material for recall 
in normal subjects (Ring, 1976). The development and use 

of efficient learning and mnemonic strategies has been 
shown to change qualitatively with age such that the 

active systematic manipulation of data, which facilitates 
memory and thus enhances performance efficiency, is not 

as highly developed in young children as in older children, 
nor as highly developed in children as in adults (e.g., 
Bernbach, 1967; Bortner and Birch, 1970; Hanes, 1973; Lang, 
19753 Levie, 1973; Mandler and Stephens, 1967; Masur, 
McIntyre, and Flavell, 1973; Neimark, Slotnick, and Ulrich, 
1971; Nelson, 1969; Rosner, 19713 Williams, Blumberg, and 
Williams, 1970). 

Torgeson (1977) has pointed out that research in the 
area of learning disabilities often fails to differentiate 
between lack of performance and lack of ability. In other 
words, the child who does not perform well on a task 
purporting to measure an underlying basic ability is 
assumed to lack that ability (e-g-, Wedell, 1970). Torgeson 
argued that, rather, the child may be inefficiently applying 
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that ability. This argument gains support when one reviews 
some of the developmental theories within the area of 
learning. Reese (1962) suggested that instruction in 

the use of verbal mediation may facilitate learning in 
children who have not yet learned to use this strategy. He 
outlined a "mediational deficiency hypothesis” which con- 
tends that "there is a stage of development in which verbal 
responses do not serve as mediators [p. 502]." Presumably, 
within this hypothesis, training in the use of mediators 
would not facilitate performance. Conversely, the 
"production deficiency hypothesis" (Flavell, Beach, and 
Chinsky, 1966) states that there is a stage in development 
where a child does not spontaneously use mediation strate- 
gies, although these strategies are available to him. 
However, when given instructions to use these strategies, 
task performance is greatly facilitated. This view was 
supported by Bortner and Birch (1970) who recognized that 
performance is not necessarily a reflection of cognitive 
capacity and that performance can be altered by, for 
example, changes in procedure of training, in organization 
of the task, and in motivation. 

There has been considerable research concentrating on 
the development of organization of material for recall in 
children. Much of this research has been based on the 
developmental theories put forth by Piaget. For example, 


Annett (1959) found that contiguity or complementary 
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responses (i.e., items grouped naturally in time and Space, 
@€ege, pencil and paper) were predominant from ages 6 to 8, 
while similarity responses (i-e., items greuped on the basis 
of some common characteristic) were predominant from ages 
9 to 11. Similarly, Kagan, Moss, and Sigel (1963) found 
that relational or complementary responses were predominant 
during the first three grades, but that the proportion of 
relational responses decreased and the proportion of 
similarity responses increased in later grades. Moely, 
Olson, Halwes, and Flavell (1969) in testing the produc- 
tion deficiency hypothesis found that spontaneous cate- 
gory clustering increased sharply between grades three 
and five. Bingham-Newman and Hooper (1974) found that 
training nursery school children in manipulation of sequen- 
tially differing material facilitated performance on post- 
test tasks, while training in manipulation of classifica- 
tion materials had little effect on post-test performance. 
Lange (1973), Moely et ale (1969), and Reigel, Taylor, 
and Danner (1973) found that when children were directed 
to group according to category inclusion, recall was much 
superior to that of children not directed to use this 
strategy. However, Scribner and Cole (1972) found that 
although young children could make use of categories in 
organizing and mediating recall at the direction of the 
experimenter, the children failed to transfer this strate- 


zy to similar items once direction had been removed. 
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Similarly, Keeny, Cannizzo, and Flavell (1967) found 

that Grade 1 children who were not spontaneous rehearsers 
could be taught to use verbal rehearsal in serial recall, 
with concomitantly significant increase in recall score. 
However, these children tended to stop rehearsal when given 
the opportunity to do so. 

Denney (1974) argued that while the ability to organ- 
ize material on the basis of similarity was available to 
the young child, he is under no pressure to use this 
method of organization until he begins his formal education. 
Until that time, the child is more likely to use the more 
"natural" complementary categorizatione Denney concluded 
that developmental changes may not be due so much to 
internal organismic changes as to environmental changes 
which occur at fairly consistent ages. Cole, Gay, Glick, 
and Sharp (1971), Hagan (1971), and Moely et al. (1969) 
also contended that the demands of the educational system 
generate more organized and strategic approaches to learn- 
ing in children. Similarly, Nelson (1969) stated that 
while the young child may actively engage in organizing 
input stimuli, he acquires more efficient strategies for 
organization as he becomes older. He suggested that age- 
related improvement in organization is the result of 
replacing idiosyncratic organization with more common 
methods. However, Nelson also suggested that the young 


child receives information passively, and that active and 


ba a 
{ ieee i 


Desa 


eu reign 4 th veenen 


ee 


ne sry re en pe “ an gone ne ee “aa ab ‘eoxo kia i 


bed ut 


mae? ee 


iments: Called Wl rage hwartiy bined te : 


ee $ Liew y | an ir ey eh 4 ie wv an Pil BN fig ied oe fate a 
Te A Sas eCeee eV OR! Ba oe he: ane ‘ReaD ; oe tay ohh ; 


ys ets ib a Ss Bao a 
Lie Me Ae y ay ht eeu at fo] ty} 


i : 7 iy V é 
ee BOBS. Liner COM OFC wed A ey me Re ey a 


tae) Rit uit 


fe on nt \. ° easy, 4 
wri i ee Ant he Ot ph Sea ae dae bs Neve ‘aie wi! 


pela epee f ea re 


ne NS TR Oke ahs eile te BAPE ig “mrt! Cae xe " ah Ma 
wandel of eR ROSIE te) ee me iG. eR ait, eh 


> 


eB ab ty NAD Sell oe. 48/9 


i 


Tek ae wets th gi ; MO Vs ty» a te erie hale at ne “dy nice ; 
a : : - a ee 


on 
J ? 
re. 
a 
< 
2 
3 
ie 
= 
=< 
a 
, 
he. 


i= 


‘asm Ind poke eran ei luous 
v4 nat iy st uhe thf , RTD ‘ e 1 Hh it by > ” * vs Pre seal ws a Hel i 
ha whut mtd vo bs geben fiz Seno 

ba > é re aa ba 

rlomitne: oobi ‘ at RIL aE SO ano? ill $43 Swed ‘ 

i uae y i rh #3 


ae vis Hitt, pat geaai: ange er I boll 
re 


; a 
- 


a : 


t 


eecle 


efficient organization occurs with age. Moely et al. (1969) 
presented a developmental table of the mediational responses 
observed in their research: (a) Verbalization of names 
during study (frequent even in kindergarten); (b) verbal 
labelling and rehearsal of names (infrequent before Grades 
1-2): (c) self-testing (infrequent before Grade 3); and 

(d) manual clustering (infrequent prior to Grade 5). They 
suggested that both self-testing and manual clustering are 
indicative of an active learner who organizes his own input 
rather than reacting to the input as it is given. Thus, 

as Torgeson (1977) stated, cognitive processes are now 
being considered as being dependent upon the child's 

active application of appropriate skills as well as upon 
the child's biological make-up and development. 

This view was extended into the area of learning dis- 
abilities by Torgeson (1977). He suggested that the learn- 
ing disabled child has not learned to become an active 
participant in his own learning. Thus, this child may not 
be aware that he can and should develop efficient learning 
strategies. Until the child enters school, learning is 
generally incidental based on concrete and natural rela- 
tionships within his experience. However, once the child 
is in school, he is expected to learn material for later 
efficient recall. Thus, the child must learn to associate 
and organize material which is often presented in ways 


which, to him, are unrelated and are outside his previous 
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experience. The learning disabled child may not have 
learned to do this. Torgeson suggested that these children 
may be more dependent on others in intellectual activities. 
They may not have had to learn to organize, to follow 
instructions, or to complete tasks in early years. Simi- 
larly, McDonald and Soeffling (1971) noted that learning 
problems may be a result of early linguistic and physical 
environments, as well as to family dynamics. 

Klausmeir and Meinke (1968) and Lawson (1977) concluded 
that providing the individual with information about a prin- 
ciple facilitates learning how to learn. Klausmeir and 
Meinke (1968) emphasized the need to give students the prin- 
ciples involved in attaining and using information as well 
as the need to teach students how to organize material. 
However, DiVesta and Walls (1968) noted that learning to 
learn involves not only learning specific concepts, but also 
learning how to form those concepts. Anthony (1973) ana 
lyzed the results of seven reported studies on learning by 
discovery. He found that successful discovery training, 
where the individual is given practice in discovering rules, 
is more effective in subsequent learning than is didactic 
training where the individual is given rules. 

Reid and Gallagher (1975) and Bender (1976) demon- 
strated that actively involving the child in problem 
solving facilitated acquisition of a conceptual general- 


izatione These authors suggested that encouraging the 
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child to actively manipulate materials to discover general- 
izations for themselves was a more effective method of 
teaching than merely giving instructions, with necessary 
repetitions, and answering any questions. In other words, 
the child must be allowed to act rather than to just 
model. Going one step farther, and relating to the pre- 
viously stated need for understanding of the organization 
of material in order that efficient recall occur, Rozanova 
(1959, as reported by Smirnon and Zinchinko, 1969) found 
that activity aimed at specific goals resulted in better 
recall of material than did activity aimed at conditions 
for achieving a goal. 

The effects of instructions on behavior and performance 
was discussed by Bijou and Baer (1967). They emphasized 
that differences in instruction can result in significantly 
different behaviors. This was extended into the classroom 
situation by Allington (1975) and Lovitt and Smith (1972). 
Allington suggested that often the child is given instruc- 
tions without first ensuring his attention to the appro- 
priate features of the task. Further, he suggested that 
the child is often not given the opportunity to summarize 
the application of a task to other situations, i.e., the 
opportunity for application of previously taught skills 
to the present task. Lovitt and Smith (1972) stated that 


consistent, clear description of the behavior required 
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should be the first approach in attempting to change a 
child*s behavior. These authors contended that one 
possible explanation for performance below that of teacher 
expectations is that children are not sure what is expected 
because they have never explicitly been told what to do. 
Another factor is inconsistent and/or a barrage of instruc- 
tions which may only confuse some children. They concluded 
that academic behaviors such as reading, writing or speak- 
ing can be positively influenced by careful, consistent 
instructions. 

Work by Miller (1956) and Underwood (1951) haceenpnas 
sized the importance of organization in memory. Similarly, 
Cohen (1973) found that recall is affected by the organizing 
strategy used by the individual. Learning disabled children 
have been depicted as unable to organize and retain stimuli 
in memory (eeg-, Birch, 1964; Johnson and Myklebust, 1967; 
Strauss and Lehtinen, 1947). Freston and Drew (1974) and 
Parker, Freston, and Drew (1975), in studying recall per- 
formance, found that learning disabled children did not 
take advantage of externally organized material. Similarly, 
Estes (1974), in looking at the digit span subtest, 
suggested that an individual may not perform at the expected 
level of his age group if he has not developed chunking 
to the level common to his agee Levin (1970) and Levin and 
Rohwer (1968) found that serial recall in children was 


facilitated by verbal organization (sentences) which 
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sequentially related items in a list. The AFHRL paper 
(1974) elaborated some examples of mnemonic techniques: 
“(a) Visualization - For example, in trying to associ- 
ate a face to a name we may visualize a Mr. Carpenter as 
hammering that long spiked nose of his into a wall. 

(bo) First letter - For example, in order to remember 
the ordering of the 12 cranial nerves many of us have 
learned the phrase "On old Olympus’ towering top, a fat- 
assed German vaults and hops.“ The first letter of each 
word is also the first letter of one of the major cranial 
nervese 

(c) Peg word - For example, a person has previously 
learned a serial list such as "one is a bun, two is a shoe, 
three is a treee.-," as a new word comes in it is visually 
associated with the corresponding peg word. 

(d) Narative chaining - Integration of each word to be 
learned sequentially into a story. 

(e) Method of Loci - For example, mentally placing items 
in various distinct locations in your home [p. 41]." 

Their review of the research suggested that these techniques 
are more effective in learning serial recall and paired 
associate lists than is rote rehearsal. 

Cole et al. (1971) and Scribner and Cole (1972) found 
that in order to effectively use categories, children must 
first identify the appropriate category clues during learn- 


ing, and then use these cues effectively for retrieval 
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during recall. While the child may be aware that items 

can be categorized, he may be unaware that he can, and 
should use this strategy in appropriate learning tasks. 

This was further substantiated by Brown and Barclay (1976), 
who suggested that Beet nine of specific memory skills 

alone may not be effective in facilitating a significant 
improvement in cognitive functioning. The child may require 
training in both mnemonic strategies and their appropriate 
use. Similarly, Reigel et al. (1973) emphasized that under- 
standing of the organization of material is a prerequisite 
to understanding the actual material. In this respect, the 
learning disabled child may be far behind his peers in that 
not only does he not organize material, he may not realize 
the necessity to do so (Torgeson, 1977). 

Speech is an extremely important connecting agent 
between stimuli perceived and learning. Luria (1969) stated 
that “the process of mastering human experience is by 
speech and leads to the formation of new methods of 
activity...[p.- 128]." He stated that speech regulates 
activity, first externally, then in whispered form, and 
finally internally. 

Jensen (1966) also emphasized the importance of verbal 
mediation in learning. He stated that the nonmediator 
makes motor responses directly to sensory inputs while 
the mediator responds to verbal or other symbolic associa- 


tions resulting from sensory stimuli. Similarly, Luria 


; ; i tate “ S ; va th ' i : 
( : . sy ie ee “aby oe: : 
la bts ara ml ‘ kt et hae 


ea ee. ele fe ad tat whine int eee lads, anna | 
iy “i iA ah?) ne mig Mk ; ‘a i ay ig tit) iadiante wh 


Nise RO ED) aie ‘ane La thie uc, buses : iM i" abba dd whan wert 

+ ' ‘ et pe wide J rar f iedwa’ Why: hae baka sands oat vm 

dot irete. a) wh er eee at eens oath wt i ey 
“\ i 4 Paty f ; ae 


dbs cee i a a ced He jatins coil Ke ras | ibe me hn aed 
oe RY y Ss eibe: ae eer erie cy 5.7 ee ‘ie ap bee 
tera J ace oa GEA ss i a \ ne avs Ents zo ante 7 
mere ta Ty i" met i. a aaa a pie: pe re ; 
Sat We I 7 4; -e hs pe VEG ia th oneal 7 


ied 


r OS Sas Bhd : dit woh oe at ; i" 
platatw (2000) MRA Soe ey ae sede th aoa ine 


ok . : Sy rari a ae it dlebtes » a r 
| Paes Lames ; vig . jd f baa He "ih 64 whe 
| | tes: im to% Nove sin y a pat: _paohen whe ne 

if . Pe ts Se | * me i hbie (shige a é 


: Pp FanmMeeay “Fs pain At mabe ae \) wa hie LLEIG AY APE , (OaRia 
ana.a | alot ‘oa seme ver eem wh” ets ah 


oe Dita weenie ‘qauaicne try aie seaiaens 4 
4 woe nboegneg 4 


at fi gti ‘ong Rigel ail a aa. plain ‘ 
-, md Ph WAY ol. “3 7 laity 
ee ape ia all si nuathone 


i i ine 
a ma a Ba fide, Pi ee e it oa oy mel ais AR oda: Sir 


SOAS: 


(1969) noted that verbal labelling with meaningful words 
can produce significant changes in perception and discrimin- 
ation. Thus, verbal mediation allows for generalization 
and transfer of experience rather than having responses 
being specific to a stimulus. Jensen (1966) stated that 
verbal mediation is a function of the availability of 
mediational elements, e.g., labels, vocabulary, associa- 
tive ability, and of the arousal level of the individual 

to mediational activity. The arousal level is a function 
of practice and reinforcement of previous verbal labelling 
and mediating experience. Tasks which do not immediately 
appear to be verbal do not tend to arouse verbal mediation 
in children who have not developed these tendencies. The 
Raven's Coloured Progressive Matrices test (Raven, 1960) 
does not arouse verbal behavior in those children with a 
high threshold. Thus, they ineffectively attempt to solve 
the problem on a perceptual level. Bridgeman and Buttram 
(1975) suggested that the poor nonverbal reasoning perform- 
ance of black children may be a result of their inefficient 
use of verbalization of problem solving strategies. Jensen 
(1968) had stated that a lack of spontaneous verbalization 
is more detrimental to performance on a nonverbal task than 
to performance on a predominantly verbal test. Bridgeman 
and Buttram (1975) found that significant race differences 
in performance disappeared when children of both races were 


taught to verbalize their problem solving attack. They 
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suggested that conceptual strategies can be taught, and 

that poor academic performance may be partially due to the 
failure of schools to explicitly teach these strategies to 
children who have not already acquired them before entering 
school. While this study was criticized by Humphreys (1976) 
for poor statistical treatment, it does suggest a trend 
toward improved performance after taught verbal mediation. 
Studies by Zack and Kaufman (1969) and Chovan and McGettigan 
(1969) indicated that vocal mediation also reinforced 
visual-motor performance. 

Dornbush and Basow (1970) stated that visual perception 
is more dominant than auditory perception for young children. 
Sinee young children attend to only one stimulus modality at 
a time, they may not attend well to auditory instructions 
for visual material. Corsini (1972) found that kindergarten 
children perform best when both verbal instruction and con- 
crete material are used. When verbal instructions were not 
present, the child failed to actively code or mediate 
instructions. He suggested that pairing verbal instructions 
and nonverbal cues may be an important factor in the develop- 
ment of spontaneous internal verbal mediation. It has been 
suggested that the degree of learning in learning disabled 
children was greater when visual as opposed to auditory 
presentation was used (Byran, 1972; Estes and Huizinga, 
1974; Otto, 1961). Byran (1970) noted that learning dis- 


ability may be related to poor development of mediational 
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strategies, particularly verbal rehearsal. Sperling (1963) 
also emphasized the importance of auditory coding and 
(preferably verbal) rehearsal in visual tasks. Conversely, 
Sapir and Wilson (1974) found that symbolic verbal media- 
tion facilitated transfer from the auditory to the visual 
modality. 

In reviewing the recent literature in the area of 
modification of impulsive responding, Bender (1976) 
concluded that, even more than strategy training, self- 
verbalization of the strategies was an effective remedial 
technque. Ina study using first grade children, Bender 
employed five different treatment groups: Verbal self- 
instruction plus strategy training; strategy training only; 
verbal self-instruction only; attention to materials; and 
no treatment. She found that training which included both 
verbal self- instruction and strategies was most effective 
in reducing impulsive responsese She also found that self- 
verbalization of strategies was slightly more effective 


than general self-verbal instruction. 


The preceding review of the literature in this section 
would appear to have important implications for further 
research in the area of learning disabilities. The learn- 
ing disabled child may not have developed age appropriate 
organizational and mediational strategies and the awareness 


that he can effectively use these strategies in learning. 
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This may be due in part to passive interaction with per- 
ceived information, poor provision for appropriate 
attention to new tasks, unclear or multitudinous instruc- 
tions, and poorly developed verbal mediation skills. 

Parker et al. (1975) and Estes (1974) suggested that it 
may be possible through direct instruction to teach learn- 
ing disabled children to use the organization around him 

in order to facilitate performance. It has been suggested 
that such training can be done through organizational 
strategies, classification and grouping strategies, and 
instructions in mnemonic devices, as well as by teaching 
the child to be actively involved in the use of effective 
strategies (e.g-, Parker et al-, 1975; Reigel et al., 19733 
Ring, 1976; Torgeson, 19773; Wirtenberg and Faw, 1975). The 
applicability of such training was shown by Stevenson, 
Parker, Wilkingson, Hegion, and Fish (1976). They conducted 
a four year study examining the effectiveness of various 
cognitive and psychometric tasks in predicting arithmetic 
and reading achievement, and concluded that repeated prac- 
tice in strategies focusing on learning and remembering, 
@.ge, remembering series of digits and words and organizing 
according to strategies, may be an effective method of 


improving cognitive skills. 
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Information Processing 


Chalfant and King (1976), in summarizing the more 
widely used definitions of learning disability, noted that 
specific processing dysfunctions are often an integral part 
of these definitions. Information processing models have 
been put forth as a method for understanding the psychologi- 
cal processes mediating between the sensory input and an 
individual's response. One such model was proposed by 
Chalfant and King (1976). This model identifies five pro- 
cesses, i.e., attention, discrimination, memory, integration, 
and concept formation and problem solving, which mediate 
between stimulus input which can be auditory, visual, or 
haptic in nature, and response output, which can be either 
movement or vocal. Inferences about the psychological pro- 
cesses are made from behavioral responsese While these 
authors attempted to operationalize the processes with 
questions relating to the child’s input and output systems, 
input, processes, and output are not clearly integrated. 

In other words, while process weaknesses can be inferred 
from test responses, there is no direct relationship out- 
lined between the method and type of stimulus input, the 
concurrent style of processing, and subsequent form and type 
of response. 

An information processing model which does integrate 


input systems, processes, and output systems has been 
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proposed by Das et ale (1975). These authors based their 
model on the theory of successive and simultaneous synthe- 
ses put forth by Luria (1966a, 1966p). 

On the basis of previous clinical work on persons with 
brain lesions (Luria, 1966a, 1966b, 1970), Luria (1973) has 
elaborated on the synergistic and hierarchical relationship 
among three units of the brain in order to view the nature 
of mental activity. The first functional unit is located 
mainly in the brain stem, the diencephalon, and the medial 
regions of the cortex. The function of this unit is to 
regulate and to modify cortical tone via the principle of 
gradual changes and, thus, to provide control over inclina- 
tions and emotions. The second functional unit is located 
in the posterior divisions of the cerebral hemispheres, 
ieee, the occipital (visual), temporal (auditory), and 
parietal (general sensory) regions of the cortex. This 
unit, which works in accordance with the ‘all or nothing’ 
rule, is involved with the reception, coding, and storage, 
ieee, analysis and synthesis, of incoming information. The 
third functional unit is located in the anterior regions of 
the cerebral hemispheres, i-e-, the prefrontal regions of 
the cortex (which reach complete maturation between the 
ages of four and seven years). This unit is involved with 
the formation of intentions and plans and the regulation 


and verification of conscious activity. 
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Luria correlated disturbances in information processing 
with lesions in the second functional unit. He also elabor- 
ated on the hierarchical organization of cortical zones 
which characterizes this unit. fhe primary or projection 
areas of the cortex receive the (information) impulses, 
which have been analyzed into elementary components, from 
(or send impulses to) the periphery. The secondary or 
projection-association areas of the cortex are involved with 
coding of elementary components (of incoming information) or 
the organizing of programs. The tertiary or cortical zones 
of overlapping are responsible for the storage of (informa- 
tion) impulses by enabling groups of (modal-specific) analy- 
zers to work efficiently together in synthesizing informa- 
tion. 

Luria suggested that an individual has two essential 
integrative modes which are available for the processing of 
sensory information, namely, successive and simultaneous 
syntheses. More specifically, successive synthesis was 
viewed as being crucial to the processing of sensory stimuli 
into a serially organized group which does not encompass a 
‘surveyable’ system of relationships, while simultaneous 
synthesis was viewed as being crucial to the processing of 
sensory stimuli into a ‘surveyable’ system of relationships. 
Based on studies of adults with specific and specified 
brain lesions, Luria has presented evidence which linked 


successive synthesis with the frontal and fronto-temporal 
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regions of the brain and simultaneous synthesis with the 
occipito-temporal regions of the brain. Lesions in the 
frontal and fronto-temporal regions were reported to result 
in a general inability "...to integrate individual motor 
and acoustic stimuli into successive, serially organized 
groups" (Luria, 1966a, p. 125). However, lesions in the 
parieto-occipital regions were reported to result ina 
general inability "“...to integrate individual visual or 
tactile stimuli into simultaneous and, in particular, 
spatially organized groups" (Luria, 1966a, pe. 125). 

Dealing with just presentation, as opposed to integration 
of material, Dornbush and Basow (1970) suggested that 
sequential or successive presentation facilitates auditory 
recall, while simultaneous presentation facilitates visual 
recall. McFarlane-Smith (1964), Lashley (1960, and Pribram 
(1958), although subscribing, to varying degrees, to the 
concepts of parallel (simultaneous) and serial (successive) 
processes, do not fully agree on the localization of these 
cortical processes. 

Simultaneous processing refers to the integration of 
ununited stimuli into contemporaneous, primarily spatial 
groupse In this type of processing, any part of the result 
can be examined, regardless of its position in the whole. 
Luria hypothesized that simultaneous synthesis is of three 
varieties, since it may occur during direct perception 


(input), in memory, and in complex intellectual processes. 
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In direct perception, essential elements of a stimulus are 
gradually distinguished, then are synthesized into a 

single unity. Luria contends that this kind of formation 
is, even in the case of the acoustic analyzer, primarily 
spatial. Mnemestic processes refer to the recall and organ- 
ization of stimulus traces. For example, the individual may 
reconstruct the gestalt of a visual image when only portions 
of the image are given consecutively. In complex intellec- 
tual processes, simultaneous representation of the compon- 
ents of a system allows for survey and determination of the 
relationships between components. 

Successive processing refers to the processing of 
information in serial order. As opposed to simultaneous 
processing, the group is not completely surveyable at any 
one point in time. Successive processing is also hypothe- 
sized as being of three varieties, namely, sensorimotor 
(input), mnemestic, and complex intellectual. An example 
of sensorimotor perception is sequential components of a 
skilled movement, e.g., writing. Luria refers to the 
mnestic variety as "rhythmic" or "kinetic melodies" where 
each stimuli supports the next link in a successive action. 
Luria cites human speech as the most obvious example of 
intellectual successive processing. 

Based on the formulations of Luria (1966a, 1966d), 

Das et al. (1975) have viewed information integration in 


terms of four basic units. The first unit, or Input Unit, 
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is comprised of two alternative methods by which a stimulus 
can be presented to the extero-, intero- or proprio- 
ceptors, namely, parallel (simultaneous) presentation or 
serial (successive) presentation. Immediately after presen- 
tation, the stimulus is registered (simultaneously) by the 
second unit, or Sensory Register or Buffer, and is trans- 
mitted (serially) to the third unit, or Central Processing 
Unit. In accordance with the requirements of the task, the 
fourth unit, or Output Unit, determines the appropriate 
(successive or simultaneous) organization of output. This 
model is illustrated in Figure l. 

The relationship between the Buffer and the Central 
Processing Unit has been conceptualized by Das et al. (1975) 
as reciprocal, i.e., the Buffer interrupts the Central Pro- 
cessing Unit in order to subsequently force the Central 
Processing Unit to accept sensory information. However, the 
Central Processing Unit has been conceptualized as being 
responsible for the interrogation of the Buffer as a means 
to determine if anything is in the Buffer and if so, to 
allow a transmission to be made.e The Central Processing 
Unit is comprised of three major components. Based on 
Luria’'s (1966b) findings, each of these components has been 
identified with the functions of specific areas of the 
cortex. The processing of separate information into simul- 
taneous groups has been attributed to the occipital-parietal 


area, while the processing of discrete information into 
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Figure 1 


Model of Information Processing 
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temporally organized successive series has been linked to 
the anterior regions, particularly in the fronto-temporal 
area. The third component, which enables the formulation 
of coded information into the best possible plan for action, 
has been linked to the frontal lobee Thus, the former two 
components are concerned specifically with the coding and 
storage of information, while the planning, regulating or 
controlling of conscious behavior has been attributed to 

the latter component. 

Das et al. (1975) based their formulations on those of 
Luria (1966a, 1966bd). However, Luria would appear to view 
information processing as a function of brain areas and 
their interrelationships, while Das et ale would seem to 
have extended Luria's conceptualizations to include both 
input received and output emitted by the individual. Both 
conceptualizations are rather boldly theoretical in that 
Luria, basing his generalizations on the effect of localized 
brain lesions on behavior, formulated the hypothetical con- 
structs “simultaneous” and “successive” syntheses and has 
ascribed them to basically different areas of the brain. 
However, while the generalizations are based on those of 
Luria, the model has attempted to examine these processes 
without emphasis on brain localizations. In simplified 
terms, a common denominator between the two conceptualiza- | 
tions would appear to be (i) the entry mechanisms or stimu- 


li, (ii) the internal mechanisms or processes which enable 
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the assimilation, analysis, storage and retrieval of infor- 
mation, and (iii) the emission of observable, measurable 
behaviors (cf.e, Chalfant and Scheffelin, 1969). The first 
and third components have been investigated most frequently 
since they are more amenable to experimental manipulation. 
However, the second component does not afford direct 
observations, and has thus relied on inferential or corre- 
lational analyses of experimental manipulations to the first 
and third components. 

The initial component may be regarded as encompassing 
the entry mechanisms by which information enters the 
organism; essential to this component is the delineation of 
qualitative aspects of task-specific information. Informa- 
tion may be acquired by any of the various sensory modali- 
ties (e.g, visual, auditory, tactual, olfactory, taste, 
kinesthetic, and/or equilibratory), and can be regarded as 
being independent of or dependent on environmental cues 
which either facilitate or inhibit previously and/or 
presently acquired learning skills. Within the subsequent 
component, conceptualized as encompassing the processing 
mechanisms, incoming information, which has been converted 
(via the neurophysiological and biochemical mechanisms) 
from one form of physical energy into another form of elec- 
trical potential energy, to some extent relies on the 
assimilation, storage, and subsequent retrieval of pre- 


viously converted sensory information. ‘This component 
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relies heavily upon previously used strategies of processing 
information as well as on the success experienced by the 
individual with any one strategy. While the model assumes 
that the individual has both successive and simultaneous 
processing available, selection of one or both of the modes 
is dependent upon cultural and genetic factors and upon the - 
demands of the presented task. Finally, within the concep- 
tualized final product component, the processed sensory 
information is emitted as overt behavior, e.g», verbaliza- 
tions or gestures, alone or in combination with covert 
behavior, eg, reasoning. 

The two centrally-mediated modes of processing were 
proposed as alternatives to the ability-level model postu- 
lated by Jensen (1970). The two modes, successive and 
simultaneous, are not postulated as being hierarchical. 
However, for some tasks, one process may be more efficient 
than the other. 

Through the use of factor analyses, investigations 
have extended and operationalized Luria's formulations in 
samples of school children. Successive and simultaneous 
modes of processing information have been shown to be stable 
individual-difference variables in relation to IQ groups 
(Das, 1972; Jarman, 1975), age groups (Das and Molloy, 

19753 Molloy, 1973), reading ability (Leong, 1974), 
learning disability (Williams, 1976), socioeconomic status 
(Das, 1973a), cultural groups (Das, 1973b; Krywaniuk, 1974), 
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and achievement levels (Krywaniuk, 1974). The actual tests 


used will be more fully described in later chapters. 


One fairly consistent finding has been that many 
children experiencing academic difficulty are deficient in 
sequential strategy skills. Meier (1971) and Leton (1974) 
stated that learning disabled children have difficulty in 
processing sequential information. Richie and Aten (1976) 
and Jesseau (1974) found that reading disabled children have 
poorer ability in auditory nonverbal and visual sequences, 
respectively, than do children with adequate reading abili- 
ty. Similarly, Badian (1977) suggested that the poor per- 
formance of retarded readers on auditory-visual integration 
tasks is due to poor temporal (auditory) sequential memory 
rather than to poor intermodal integration ability or to 
temporal spatial transfer difficulty. Krywaniuk (1974) also 
found low achievers to have poor verbal successive skills. 
Noelker and Schumsky (1973), in comparing sequencing, 
memory for form, and memory for position in normal and 
retarded readers, found that memory for position was the 
best discriminator between normal and retarded readers. The 
sequencing task, which does require position memory, was the 
second best discriminator. 

Senf (1969) noted the difficulty of learning disabled 
children in consistently following instructional demands 


and in consistently ordering stimuli. Similarly, Bloom and 
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Broder (1950) found that low aptitude college students do 
not engage in sequential construction of understanding. 

They also frequently fail to read or to try to comprehend 
instructionse Bloom and Broder (1950) also found these 
students to be more passive responders, relying on a few 
clues, a guess or an impression rather than actively and 
sequentially attacking a problem. In the same light, 
Wirtenberg and Faw (1975) suggested that the learning dis- 
abled child attacks new problems in a trial-and-error man- 
ner, rather than actively and sequentially attacking the 
problem on the basis of previous successese Concomitantly, 
Byran (1972) suggested that the use of a mediational strate- 
gy appears to be necessary in mastering auditory and visual 
sequencing, and that learning disability may thus be related 
to poor development of mediational strategies. 

Luria hypothesized the mnemestic variety of successive 
processing as "kinetic melodies" where each stimulus 
supports the next link in a successive action. Eakin and 
Douglas (1971) stated that automatized behaviors are those 
which are highly practiced, and thus require a minimum of 
conscious effort for efficient execution, eege, walking, 
reading, talking. A disabled reader has not automatized 
the process skills of reading. They contend that poorly 
developed automatic habits are most noticable when the child 
is faced with sequential material, such as serial memory and 


massed serial performance (e-g-, WISC-R Picture Arrangement 


i ie a) Dae ae eer te 
CPs Sa ce es ey See ‘ah 3) bie it ‘ 
; 7 ; i mei ‘ t 
‘ i w 


te 


a « has q 
my ; ibe te a ay wee 


mr wbits ager. ee we a 
bit piss dened caitbing od ibe pont he at we 


7 | nes shel - 4 He. rm an rly ni 


. y yee { Q Me tt aN y Ve > Vi 
aif a) eo ok : } ihe os a D Sa { bj 2 et Oy eb A Bs Dt. © 
ey * We Pat ye! <4 ‘ i t ia } , AY 


1 aye pints. ee 
pie Ai) & yh ty rat : ea) Si 4S cvs 
eh st ees beuie® x8 p desi tn? nie trie aaa! 
ee a) hee ye ONE } | Pee aptenigide hots “ha 


+ asc eae ey ive r" 


Pe ae Beat Paes csi ab es 


S Pipes, be ae vipa ‘1% wine kis Pa ae wk Lewitt fi 
‘ he | a: af | ; le 
Pails Ee aT ae obey [sh wie s we +. ins 


A 
it } pi A 


i eee Ad | rae ee: H ¥ ee Sate af ; igehaa 
» wiv it a) 5 wey ie fear fn, Nad — 

anna | eee rin ced 
BOLLE Hh at | inal Pidegn er: pou ial : 
| tear bidinpiiin day pled vio tl den A , 
, nf Er en S nia i a0 - by ay is) abe ‘aha 
ne | $e) Lee hati fo ear ‘ | a. RaMtR 
a! fa aati rei a4 oa oy £ ip re | 


Oi)! ot i si in en 


T's 


os 


subtest). It would appear that oral reading disabled 
children have not developed simple automatic habits although 
comprehension may be unimpaired. They suggested that arith- 
metic achievement also relies heavily on automatized compu- 
tational habits. 

Goldman (1972), studying the learning strategies of 
undergraduate students, emphasized the utility of including 
strategies in studies of learning and recall. A review of 
the recent literature has revealed a growing awareness on 
the part of educators of the importance of focussing on 
deficiencies in strategies of information processing as 
opposed to observed weaknesses in auditory and/or visual 
perceptual and/or expressive areas. D'Annunzio and Steg 
(1974) have stressed the importance of knowledge of a 
child's learning strategies; in other words, noting a 
child's response to a presented stimulus will allow clini- 
cal inferences to be drawn regarding the child's operational 
strengths and weaknesses. Similarly, Whimbey (1976) stated 
that in order to teach a child to learn, the educator must 
uncover the child's thought processes in order to teach 
each step involved in problem solving. Sabatino and Hayden | 
(1970) conceptualized that information processing behaviors 
may offer a systematic method of relating prescriptive 
teaching inputs to specific strengths and weaknesses. Simi- 
larly, Estes (1974) has pointed out the need for understand- 


ing the correlates leading to specific intellectual 
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competence or incompetence. Findings of Klausmeier and 
Meinke's (1968) study, which used university students, 
have supported the feasibility and effectiveness of teach- 
ing task-specific strategies. In other words, providing 
subjects with instructions which taught a strategy of 
learning facilitated performance efficiency. 

The instructional amenability of one of the strategies 
in the Das et al. (1975) information processing model, 
namely, the successive processing strategy, has been demon- 
strated. Investigating the relationship between school 
success and successive and simultaneous processing strate- 
gies, Krywaniuk (1974) concluded that high achieving chile 
dren were so functioning as a result of having mastered both 
successive and simultaneous strategies, and being able to 
match the appropriate strategy with the demands of a specif- 
ic task (cf., Cole et ale, 19713 Scribner and Cole, 1972). 
In contrast, children who were low achievers, for example, 
in reading skills, were characterized as having poor verbal- 
successive processing skills. Subsequently, Krywaniuk 
designed a non-academically oriented intervention program 
which emphasized a verbal-successive strategy. Results 
indicated that the intervention program was successful in 
that improvement was generally noted in performance, and 
factor loadings were successfully altered. An unexpected 
finding, however, was the improvement in word recognition 


(on the Schonell Graded Word List) which Krywaniuk also 
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attributed to the intervention program. In other words, 
training in verbal-successive skills resulted in greater 
facility at word attack skills and thus a gain score in 
word recognition. The results of this program support the 
interpretation that successive processing is a trainable 
strategy. 

Another study which supports the successive-simultan- 
eous information processing model was conducted by Bergan, 
Zimmerman, and Ferg (1971). This study, which preceded 
those of Das, was an investigation of the effects of con- 
tent and groupings on sequential recall. The results of 
their factor analysis yielded three factors, memory for 
multiple units, memory for single units, and achievement 
and intelligence. The first two factors are clearly similar 
to simultaneous and successive processing, respectively. 

An information processing orientation is indirectly 
supported by research which demonstrates that children per- 
ceive and process stimuli in two essential ways, namely, 
as parts of the whole stimulus and as a whole stimulus 
(e.g-, DeHirsch, 1973; Goins, 1958). Quite apparent is the 
conspicuous similarity to successive and simultaneous pro-. 
cessing, respectively. 

The child with learning difficulties may have problems 
in either the registration or the integration of information 
(Das, 1973c)- Whereas the registration of information may 


be a function of attention, integration may be a function of 
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successive and simultaneous processing as well as the speed 
of synthesis of information. It was suggested that remedi- 
ation must be concerned with determining the cause of the 
difficulty and formulation of an appropriate program. In 
this framework, the identification of problem learning areas 
is not viewed solely as the procedure of isolating specific 
deficiencies, such as problems of sound blending in reading 
exercises. Rather, it requires the identification of the 
deficient or inappropriate strategies of processing specif- 
ic information. Thus, while previously mentioned remedial 
approaches, i.e., psycholinguistic training and perceptual- 
motor training, focus on discrete processes, a remedial 
approach within the successive-simultaneous processing 
model would focus on strategies encompassing these discrete 
processese In other words, the child would be trained in 
organizational and mediational strategies, which he could be 
taught to transfer to discrete skills. This would seem to 
be a viable alternative, one which would place the focus of 
remediation on a sometimes forgotten aspect of learning. 

As Meeker (1964) stated, it “would seem that teaching the 
ability to learn should be considered as equally important 
to a goal as is a mastery of the presribed content [p- 4]." 
To date, there has been little remedial focus on the type 


of internal processing employed by the individual. 
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A theoretical basis for such a remedial approach how- 
ever, exists in the information processing model outlined 
above. Before Krywaniuk's (1974) thesis, Molloy (1973) had 
considered the need to determine whether, in fact, the 
inferred processes of simultaneous and successive syntheses 
play differential roles in determining the effectiveness of 
a child's performance on cognitive tasks. He had also 
stressed the need to determine if individual preference for 
an inappropriate mode of processing can be modified. 

Implications from previous, although indirectly rela- 
ted, research which has been discussed in the preceding 
chapter would seem to suggest that a child's performance on 
cognitive tasks is, indeed, affected by strength or weakness 
in the inferred simultaneous and successive integration pro- 
cesses. For example, learning disabled children have been 
shown to be weak in sequential skills (e.g., Meier, 1971). 
More directly related evidence has been provided by Krywan- 
juk (1974) who found low achieving children to be deficient 
in verbal-successive processing skills. Cummins and Das 
(1977) have shown that while children with high levels of 
reading achievement were high in both successive and simul- 
taneous modes of processing, children who are experiencing 
difficulty in reading are dependent upon the (inefficient 
or poorly developed) successive mode of processing. If, 
as was suggested by Torgeson (1977), a learning disabled 


child is an inactive learner who is not aware that he can, 
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and should develop efficient learning strategies, then 
modification or development of individual process prefer- 
ences should be a viable remedial technique. Many authors 
contend that teaching the individual how to learn is an 
important, although often neglected, part of formal educa- 
tion (e.g., Brown and Barclay, 1976; Meeker, 1964; Reigel 
et al., 1973). Krywaniuk (1974) demonstrated that cognitive 
performance and word reading ability were facilitated by a 
non-academically oriented intervention program. 

While the research by Krywaniuk (1974) has suggested 
that remedial intervention can increase test scores and 
change factor loadings, the focus now must be in researching 
the applicability of this model to the classroom situation. 
In other words, will remedial intervention stressing one or 
another mode of information processing alleviate academic 
learning difficulties and facilitate academic achievement. 
Independent findings from other researchers have suggested 
that training in strategies stressing one or both modes of 
information processing does indeed transfer to academic 
learning situations. Hays and Pereira (1972) conducted a 
two year study, following kindergarten children on into 
Grade 1, which investigated the effects of memory training 
on reading ability. The first year involved intensive 
small group training in visual memory, while both visual and 
auditory memory were trained in the second years Focus was 


on meaningful association and classification, visualization, 
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and verbal rehearsal. They found that the techniques used 
resulted in a significant improvement in reading achieve- 
ment, as measured by the Gilmore Oral Reading Test, for the 
experimental group. The teachers involved felt that 
improved attention developed by the training program 
resulted in better ability to absorb instruction. Talcott 
(1971) reported "fairly good luck" with a program which 
incorporated visual, auditory, and tactile sequencing 
activities related to visual and printed stories in reading. 
Similarly, Hallenback (1976) found comic strips useful in 
developing sequencing, abstract thinking and classification 


abilities. 


summary 3 


In the interest of clarity, the essence of this chapter 
can be summarized in point forms 

1. The area encompassed by the term learning disabilities 
is wide, with unclearly defined limits and fraught with 
diverse definitions, diagnostic and remedial techniques. 

2. Recent emphasis in the area has been on the observable 
behaviors of learning disabled children. 

3. Although information processing models have been pro- 
posed, the underlying psychological processes have to 
be inferred from observable behavior. 

4, Currently popular remedial approaches tend to foeus on 


discrete psychological processes and have been 
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relatively ineffective in facilitating either cognitive 
growth or academic performance. 

The ways in which an individual learns, i.e., strate- 
gies of learning, have been shown to be important 
modifiable factors in individual performance. 

The learning disabled child is often assumed to lack 
ability in a psychological process. However, poor per- 
formance may be a result of the child using inefficient 
strategies, rather than a lack of the ability itself. 
Strategies which have been shown to be weak in learning 
disabled children include poor organization of mater- 
ial, inactive participation in learning, poor aware- 
ness of when strategies should be used, and poor use 

of verbal mediation. 

A model of information processing has been suggested 
which includes two integrative processes. These pro- 
cesses, successive and simultaneous, can be considered 
as methods by which the brain codes information. They 
can be involved in different tasks to different 

degrees or at different levels of complexity. 
Successive and simultaneous modes of information pro- 
cessing have been shown to be stable variables in 
examining individual differences within and across 
varying samples. 

Intervention programs, one of which was derived from 


the successive-simultaneous model, have been conducted. 
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In general, they show that strategy training can 


improve academic performance. 


Thus, the groundwork has been laid for an intervention 
study which investigates the extent to which strategy 
training may lead to not only better performance in succes- 
sive or simultaneous processing, but to improved performance 


in some academic tasks such as reading and arithmetic. 
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CHAPTER III 


EXPERIMENTAL PROCEDURES: 
A DESCRIPTION OF THE SAMPLE AND TESTING PROCEDURE 


selection of Subjects 
Sixty-eight Grade 4 children from the three schools of 


the Canadian Armed Services, Edmonton, were used in the 
present study. The Canadian Armed Services schools were 
used since the author and his wife had worked extensively 
in these schools in previous years and were on good terms 
with teachers and administrators. Total time, including 
group testing, for each child involved in the study was 
between 20 and 25 hours per child. Since more than half of 
this time was spent with each child on an individual basis, 
teachers had considerable reorganization of teaching sched- 
ule and repetition of material missed by experimental sub- 
jects. Thus, teacher and administrative cooperation and 
goodwill were vital. 

One reason for choosing Grade 4 students was that these 
teachers were most cooperative and, in the five classrooms, 
had the greatest enrollment of the upper primary grades. 
The ages of the children ranged from 101.2 months to 137.6 
months with a mean age of 113.9 months (SD=6.91). 

Selection of subjects was based on the scores from the 


Metropolitan Achievement Test (MAT): Elementary Battery- 
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Form Ge An achievement test was used since it was a logical 
basis from which to determine academic level. Although the 
Canadian Test of Basic Skills was administered twice during 
the school year by each classroom teacher, these were not 
given at the same time in all schools and thus all scores 
were not available for use in determining remedial groups. 
The MAT was selected since it is not one used in these 
schools, thus avoiding any practice effect from previous 
administration. Each MAT battery (e.g-, Primary I, Primary 
II, and Elementary) has at least three forms. The battery 
used was specifically designed for Grades 3 and 4 and has 
percentile and stanine norms for the beginning and end of 
each year. Thus, it was possible for different forms of 
the MAT to be given at pre- and post- testing sessions. 

A second reason for choosing Grade 4 students, was that 
the reliability data for the MAT, as given in the manual, 
were for tests administered at the beginning of Grade 4. 
Although the MAT was standardized in the United States, post 
hoc analysis of data from the present study indicated that 
the men add ari Test of Basic Skills and the MAT yielded simi- 
lar scoring patterns for the student. 

The MAT is composed of seven subtests, and two separate 
derived composite scores for reading and mathematics. Sub- 
tests include “Word Knowledge,” "Reading," “Language,” 
"Spelling," "Mathematics Computation," "Mathematics Con- 


cepts," and "Mathematics Problem Solving." The composite 
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score for reading is a summation of the child's scores on 
"Word Knowledge" and "Reading." The composite score for 
mathematics is a summation of "Mathematics Computation," 
"Mathematics Concepts," and "Mathematic Problem Solving." 
Raw scores on subtests can be converted to grade equiva- 
lents, percentile ranks, and stanines. Table 1 shows the 
stated reliability coefficients for each of the MAT sub- 
tests, Form G, administered at the beginning of Grade 4. 
The composite scores for reading and mathematics had the 
highest reliability coefficients. 

The MAT was administered in its entirety on a group 
basis in each school to all 104 children in Grade 4. Sub- 
tests were administered in the sequence in which the test 
booklet was designed. Each subtest was administered on 
the same day to all five classrooms. Administration of the 
test was done over one week in October, 1976, with "Word 
Knowledge" being given on the morning of the first day, 
"Reading" the morning of the second day, “Language” in the 
morning of the third day, with a five minute break between 
parts A and B, "Spelling" in the afternoon of the third day, 
"Mathematics Computation" in the morning of the fourth day; 
"Mathematics Concepts" in the afternoon of the fourth day, 
and “Mathematics Problem Solving" on the morning of the 
fifth day. 

Following testing, each test booklet was scored, the 


derived scores found, and the mean of the reading composite 
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Table 1 


Reliability Coefficients and Standard Errors of Measure- 
ments of Metropolitan Achievement Test Subtests 


Std. Error of Meas. 


SUBTESTS R(K-R) R(S-H) RS Ss GE 
WORD KNOWLEDGE 94 595 be soNs 207 oo 
READING 292 (One cas 3.9 4 
READING COMPOSITE 96 Yo7e ABTS 25 8s) 
LANGUAGE 93 iS oe—ncas 3.5 4 
SPELLING 96 Mey eer a2 03 
MATH. COMPUT. 88 ool eee Bae 3 
MATH. CONCEPTS 90 a9 tese2 ee 577 4 
MATH. PROB. SOLV. soi 593 250 325 4 
MATH. COMPOSITE 96 397 nO FAAP. Ne 


Rs Reliability Coefficient 


K-R: Saupe'’s Estimate of Kuder-Richardson Formula 
20 Reliability 


S-H: Split-Half (Odd-Even) Coefficients 
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and mathematics composite scores was calculated for each 
child. These composite mean scores were rank ordered and 
trichotomized. On this basis, three groups of children 
were formed across the five classrooms, i.e., "Below 
Average," “Average," and "Above Average." Those children 
who had grade equivalent composite score means between 2-5 
and 3.2 were designated as “Below Averages" those whose 
scores were between 3.7 and 5-5 were designated as "Aver- 
age;" and those whose scores were above 5.6 were designated 
as "Above Average." Those children designated as "Above 
Average” (36 children) were not used in the present study. 

The scores of the 68 remaining children were rank 
ordered for both the “Average” and “Below Average” groups, 
with 34 children in each group. These children were then 
alternately selected for either the Control group or the 
Experimental group, giving 17 children in each of the four 
groups, ieee, "Below Average” Experimental, “Below Average" 
Control, "Average" Experimental, and “Average” Control. 
Table 10 (which appears in Chapter V) shows the distribution 
of experimental and control subjects, and further subdivi- 
sion according to sex, within the five Grade 4 classrooms of 
the three schools. 

To test for the significance of differences between the 
"Average" and "Below Average” scores, analyses of variance | 
(ANOVA) were computed on the Grade Equivalent Reading and 


Mathematics Composite Scores.» Both ANOVAs revealed 
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significant differences between the "Average" and "Below 
Average" scores (Readings F=43.91, df 1/64, P<.00]; 
Mathematics: F=79.79, df 1/64, P<.001). Since the ANOVA 
was based on collapsing the Experimental and Control 
groups, a t-test for independent means (Winer, 1962) was 
used to test the differences between "Average" and "Below 
Average” scores in both the Experimental and the Control 
groups. These t-tests revealed significant differences 
between "Average" and “Below Average" scores in the Experi- 
mental group (Reading: t=5.44, df=32, P<.001; Mathematics: 
t=6.34, df=32, P<.001), and “Average” and "Below Average" 
scores in the Control group (Reading: t=4.49, df=32, 
P<.0013 Mathematics: t=5.76, df=32, P<.001). Separate 
t-tests for independent means (Winer, 1962) confirmed that 
there was no significant difference between the Control and 
the Experimental groups for the "Below Average" or the 
"Average" subgroups. 

School Cumulative Files and Health Records were exam- 
ined to ensure the exclusion of children with history of 
prolonged disease or seizures, and children with IQ's below » 
85. No children could be excluded on these bases. Files 
were also checked for any noted visual or auditory problems. 
Children who had had lenses prescribed were always seen 
wearing their lenses. IQ scores, as measured by the Otis 
Lennon, Elementary I Form J, ranged from 95 to 127 (X=109.38; 
SD=7.04). T-tests for independent means (Winer, 1962) 
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confirmed that there was no significant difference between 
the IQ scores for Experimental and Control groups or for 
the academically “Average" and "Below Average" groups 
(t=-1.17, df=66, P>.05; t=1.71, df=66, P>.05, respectively). 
These scores were from testing done by the school princi- 
pals in September, 1976. | 

While the “Below Average" group in the present study 
was not designated as, or assumed to be “learning disabled," 
it did conform to four of the five components of learning 
disability suggested by Chalfant and King (1976). The com- 
ponents were task failure, exclusion factor, physiological 
factor, and discrepancy component. The children were at 
least one year behind grade placement in academic achieve- 
ment, and since the reading and mathematics composite scores 
had been averaged to arrive at group placement, the children 
were often farther behind in one or the other (task failure); 
none of the children evidenced mental retardation, sensory 
or physical handicaps (exclusion factor); none of the chil- 
dren evidenced genetic variations or biochemical irregulari- 
ties (physiological factor): and academic functioning level 
was below that expected from intellectual functioning level 
(discrepancy component). By the end of intervention, it was 
clinically apparent that many of the children had "deficits" 


in one or more of the psychological processes designated by 


Chalfant and King (1976). 
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Administration of Primary Test Battery* 


The successive-simultaneous information processing 
model was discussed in Chapter II. Previous research con- 
cerning the successive-simultaneous processing model (@eLe, 
Das, 1972; Das, 1973b; Kirby, 1976) has consistently used 
a set battery of tests. Of these tests, six were used in 
the present study since previous research has revealed them 
to load consistently on the successive, simultaneous or 
speed factor. The following six tests, hereafter referred 
to as the Primary Test Battery, were used: Raven's Coloured 
Progressive Matrices, Memory For Designs, Digit Span-For- 
ward, Color Naming, Serial Recall, and Free Recall. Pre- 
vious research has shown that Free Recall, Serial Recall, 
and Digit Span-Forward load consistently on the successive 
factor. The Raven's Coloured Progressive Matrices and 
Memory For Designs have loaded consistently on the simul- 
taneous factor while Color Naming has loaded on the speed 
factor. The Bender Visual Motor Gestalt Test and the 
Schonell Graded Word List were also administered in order to 


provide a quick evaluation of a child’s perceptual motor 


Ne cr a ee eee 
Taq testing, both group and individual, and all remediation 


in the present study were conducted by the author and his 
wife, a certified psychologist who has done extensive test- 
ing and remedial program planning under the Learning Disa- 
bilities Fund. Pre-testing on the MAT was done by the 


author, while all other pre-tests were done, on an individ- 


ual basis, by his wife. 
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functioning and a quick estimate of a child's ability to 
recognize words, respectively. These eight tests, collec- 
tively, will be hereafter referred to as the Marker Tests. 
All Marker Tests were administered on an individual 
basis to each child. Testing was done on a school-by- 
school basis during November and December, 1976, and 
children in each school were tested in a random order. 
Fach child was seen on two separate, successive days, with 
the Raven's Progressive Matrices, Memory For Designs, the 
Bender Gestalt and the Schonell being given on the first 
session, and Digit Span-Forward, Color Naming, Free Recall, 
and Serial Recall being given on the second day. The order 
of presentation was identical for each childs Each session 
averaged 45 minutes per child. These tests were then all 
scored by the author, with the exception of the Schonell and 


the Bender Gestalt, which were scored by the author's wife. 


(a) Raven's Coloured Progressive Matrices (RCPM 

Ease of administration and the requirement of few verbal 
instructions have resulted in the RCPM (Raven, 1960) being a 
widely used culturally-reduced test of intellectual reason- 
ing for children of age five to 11 years. Consisting of 36 
matrices or designs, each having a part which has been 
removed, the task is to choose the missing insert from six 
possible alternatives. fhe 36 matrices are grouped into 
three series, each series comprised of 12 matrices of increas- 


ing difficulty. The earlier series require accuracy of 
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discrimination, while the latter series involve analogies, 
permutation and alternation of pattern, and other logical 
relations. Each child responded on the standard form. 


The total number of correct responses was recorded. 


(bd) Memory For Designs (MFD 

Developed by Graham and Kendall (1960), this test has 
become one of the most popular tests for the assessment of 
brain damage in both children and adults. However, in the 
present study, its purpose is to merely provide a memory 
task of designs. The test material consists of 15 simple 
straight line designs which the subject is shown one ata 
time for five seconds each. The subject's task is to 
reproduce from memory each of the 15 designs. Each child 
was given one sheet of 84" x 11" white paper, placed 
lengthwise in. the usual position for writing. The actual 
stimulus cards from the test (5" x 5") were held at right 
angles to the child's line of vision, 18 inches from his 
eyes. An objective scoring system has been developed which 
encompasses the designation and subsequent summing of 


numerical values to the qualitatively different errors. 


(c) Serial Recall (SR) 


Presented individually by means of a tape recorder, the 


subject's task is to recall verbally, immediately following 
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each presentation, 24 groups of four words which are either 
acoustically similar (e.g., man, mat, and mad) or ‘neutral' 
(e.g., day, hot, and cow). Each series of four words is 
scored for words in the correct serial position. ‘he 


maximum score is 96. 


(d) Free Recall (FR 

Presented individually by means of a tape recorder, 
the subject's task is to recall verbally, immediately 
following each presentation, 24 groups of four words which 
are either acoustically similar (e.g., man, mat, and mad) 
or ‘neutral’ (e.g., day, hot, and cow). Each series of 
four words is scored for the total number of words ear eeeiie 
recalled. The maximum score is 96. ‘The list of words given 
in this test is identical to the list given in the Serial 


Recall task. 


(e) Color Naming (CN 

This task is based on one of the three developed by 
Stroop (1935). In the present study, the task was presented 
on a white background card (28" x 30"), having eight rows of 
colored bars with five positions ina rowe The colored bars 
were 3" long and 3/4" wide. Red, green, yellow, and blue 
bars were alternated, to a total of 10 presentations of each 
color, in replication of the Stroop task. The child was 


placed seven feet from the card and after being familiarized 
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with the working of a stopwatch, was asked to name each 
color, successively by rowse The score is the time, in 


seconds, it takes the child to complete the task. 


(f) Digit Span-Forward (DS-F) 

This task is the WISC (Wechsler, 1949) Digit Span- 
Forward. The child is read, by the experimenter, series 
of digits of increasing length, beginning with three digits, 
to a maximum of nine digits. If the child is unable to 
recall correctly any series of digits, he is given a second 
series of identical length. When the child fails to cor- 
rectly recall both series of any one length, the test is 
discontinued. The score is equivalent to the highest series 


of digits correctly recalled, with a maximum of nine points. 


(g) Bender Visual Motor Gestalt Test (BG) 


Although developed by Bender in 1938, the test was 
formally introduced by Bender (1946) as a method to study 
visual-motor coordinatione It has since become one of 
the most popular tests used in the evaluation of percep- 
tual-motor functioning, neurological impairment, expres- 
sive styles, and maladjustment. The test measures the 
child's ability to perceive, analyze, and reproduce (with 
pencil and paper) a total of nine seometrical figures 


composed of circles, lines, or dots, with each figure of 
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two or more integrated parts presented individually on 

a separate card. Each child was given one sheet of 

83" x 11" white paper, placed lengthwise in the usual 
position for writing. The actual stimulus cards from 

the test (6" x 4") were placed directly above this sheet. 
Errors of distortion of shape, rotation, integration, 

and perseveration were scored in accordance with Koppitz's 


(1971) method. 


(h) Schonell Graded Word List (SCH 

Schonell (1942) developed this test to provide a 
quick, but accurate, estimate of a child's reading age, 
as well as an indication of the child's ability to recog- 
nize words. ‘The test consists of 100 words divided into 
10 words per year from ages five to 13 and 10 words for 
ages 14 and 15. Instructed to start at the top of the 
page and read across, the child's task is to read as many 
of the words as he cane The experimenter notes the 


child's pronunciation for each word and sums the correct 


responses. 


Procedure For Post-Tests: Readministration of All Pre-Tests 
Upon completion of the intervention phase (refer to 

Chapter V), all tests which had been administered by the 

experimenters prior to this phase, were readministered, in 


order to determine the effectiveness of intervention. ‘The 
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MAT: Elementary Battery-Form F was readministered ance 
while the tasks used in the intervention were not directly 
related to academic materials, the author wished to inves- 
tigate the effect, if any, on academic performance (as 
measured by the MAT), of strengthening successive (and, 
secondarily, simultaneous) strategies by means of task re- 
lated intervention. The MAT was readministered by the 
author to those classrooms in which he had conducted the 


1 and "D-r) and by the author's wife to 


intervention ('b 
those classrooms in which she had conducted the interven- 
tion ('a', ret, and tof"), Only those children involved 
in the study, in both the Experimental and the Control 
groups (68 children), were given the readministration. The 


al 


28 children in classrooms 'b™* and tpee were grouped to- 


gether into one classroom, as were the 21 children in class- 


rooms tole and roc 


(refer to Table 10, which appears in 
Chapter V). Those children not being tested in each class- 
room were occupied, by their teachers, in another room 
during testing. 

Readministration of the MAT was done over the final 
full week of May, 1977, and was conducted in an order 
identical to that of the first administration. Subtests 
were administered in the sequence in which the test book- 
let was designed. Each subtest was administered on the 
same day in all three schools- “Word Knowledge" was given 
in the morning of the first day, "Reading" the morning of 


the second day, "Language" in the morning of the third day, 
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with a five minute break between parts A and B, "Spelling" 
in the afternoon of the third day, "Mathematics Computations" 
in the morning of the fourth day, "Mathematics Concepts" in 
the afternoon of the fourth day, and "Mathematics Problem 
Solving" on the morning of the fifth day. 

The Marker Tests were readministered during the two 
weeks following the readministration of the MAT. The author 
readministered these tests to the classrooms in which his 


1, and rot), 


wife had conducted the intervention ('a', 'c 
while the author's wife readministered these tests to the 
classrooms in which the author had conducted the inter- 


1, and Dt). Since these tests were adminis- 


vention ('"b 
tered on an individual basis, this method of readministra- 
tion was used to avoid experimenter bias in favor of experi- 
mental subjects. For the purpose of readministration of 
these tests, children in both the Control and the Experi- 
mental groups were combined and listed randomly in the 
order in which they were to be tested. Both the author and 
his wife were known to children in both schools, thus the 
effect of having a "new" person as tester was minimized. 
All testing was conducted in the school nurse's office. 
Readministration of these tests was conducted in an 
order identical to that of the first administration. Each 
child was seen on two separate, successive days, with the 


Raven's Coloured Progressive Matrices, Memory For Designs, 


Bender Gestalt, and Schonell being given on the first 
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session, and Digit Span-Forward, Color Naming, Free Recall 
and Serial Recall being given on the second day. The order 
of presentation was identical for each child and was in the 
order presented above. Each session averaged 45 minutes 
per child. These tests were then all scored by the author, 
with the exception of the Schonell and the Bender Gestalt, 


which were scored by the author's wife. 
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CHAPTER IV 


STATEMENT OF THE PROBLEM, HYPOTHESES, AND RATIONALE 


Statement of the Problem 


The general problem of this study is to demonstrate 


that remedial intervention stressing successive informa- 


tion processing (and secondarily, simultaneous processing) 


will not only facilitate performance on tasks which load 


on the successive factor, but that it will also have a 


facilitative effect on academic performance. The problem 


consists of several questions: 


(a) 


(b) 


(c) 


(d) 


(e) 


Can cognitive performance in children ranging from 
academically “below average” to academically “aver- 
age” be explained by the successive-simultaneous 


information processing model? 


Will remedial intervention which stresses the use of 


successive strategies improve cognitive performance? 
Will this remedial intervention change individual- 
ized efficiency in information processing? 

What is the relationship of academic achievement to 
the successive-simultaneous processing model? 

Will the effect of remedial intervention transfer to 


academic tasks in order to facilitate academic per- 


formance? 
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From the review of the literature presented in Chapter 
Il, certain hypotheses can be drawn. These, along with 


their rationale, will be presented in this chapter. 


Hypotheses and Rationale 


HYPOTHESIS 1: Factor analysis of the Primary Test Battery 
will yield the factors of successive and 


simultaneous processing. 


This is essentially an attempt to replicate the factor 
structures previously obtained (refer to Das et ale, 1975). 
Previous research has shown that factor patterns for chil- 
dren experiencing academic difficulties are similar to 
those for children experiencing no academic difficulties. 
Williams (1976) found that the factors of successive and 
simultaneous processing and speed emerged from factor analy- 
sis of the data from his study involving identified learn- 
ing disabled children. Leong (1974) also found similar 
factor patterns for severely disabled and above average 
readers, while Krywaniuk (1974) found similar factor pat- 
terns for high and low academic achievers. On the basis of 
these findings, it is expected that the same factors will 
be obtained in the present study in which scores from 


"below average" and “average” students will be combined for 


the purposes of factor analysis. 
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Previous research (e.g., Das, 1972; Das, 1973a) has 
consistently used a set battery of tests. Of these tests, 
six were used in the present study. The tests are: Raven's 
Coloured Progressive Matrices, Memory For Designs, Serial 
Recall, Free Recall, Digit Span-Forward, and Color Naming. 
These Tests have been discussed fully in Chapter III. Since 
these tests have been given to different samples in the past 
and have been included in a dozen or so factor analyses, it 
will be helpful to report their means, standard deviations 
and factor loadings. In Tables 2 to 7, the relevant data 


have been summarized. 


The next two hypotheses concern the effects of inter- 


vention. 


HYPOTHESIS 2(a): Improvement in performance on the succes- 
sive and simultaneous marker tests follow- 
ing intervention will be greater for the 


Experimental group than for the Control 


groupe 


The successive and simultaneous marker tests are the 
six tests of the Primary Battery (i-e., Raven's Coloured 
Progressive Matrices, Memory For Designs, Serial Recall, 
Free Recall, Digit Span-Forward, and Color Naming), with 
the addition of the Schonell Graded Word List and the Bender 


Visual Motor Gestalt Test. The latter two tests were 
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Table 2 


Comparison of Means, Standard Deviations, 


Authors 


Das r 
1972 


Das, 


1973b 


Molloy, 
To 3 


Krywaniuk, 
1974 


and Factor Loadings of the 
Raven's Coloured Progressive Matrices 


Groups 


Non-Retarded 
(Gr. 2=3; N=60) 


Retarded (matched 


on MA; N=60) 


Gre 4 (Edmonton; 
N=60; High & Low 
SES) 


Gre 4 (Orissa; 
N=903; High & Low 
SES) 


Low SES-Gr. 1 
(n=30) 
High SES-Gr. 1 
(n=30) 


Low SES-Gr. 4 
(n=30) 
High SES-Gr. 4 
(n=30) 


Low Achievers- 
Gre 3 (Hobema; 
n=38 ) 

Low Achievers~ 
Gre 3 (Edmonton; 
n=56) 

High Achievers- 
Gr. 3 (Edmonton; 
n=56) 


4.11 


6.43 


3°97 


Factor. 
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Table 2 (Cont.) 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 
Raven’s Coloured Progressive Matrices 


Factor 
Authors Groups Means SD Loadings 
Leong, severely Disabled 
1974 Readers (CA=9-=3 % 
yrse; n=58) 22.60 5.04 »802 
Above Average 
Readers (CA=9-3 % 
yrse} n=58 ) 28.19 3-70 sOL7 
Jarman, Low IQ (Males, * 
1975 Gre Ay N=60) 230e3 4.89 600 
Normal IQ (Males, *% 
Gre As N=60) 26.08 5.04 e552 
High IQ (Males, sex 
Gre 4; N=60) 30.95 3.38 =.590 
Kirby, Gre 4 (Males, o 
1976 N=104) 28.55 4.39 0753 
Gre 4 (Females 
N=98) " , HO. GM Vnllpehe. | uenoae 


Williams Learning Disabled % 
1976 "(Gre 2-63 N=51) 27.00 4.14 775 
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i Simultaneous Factor Loading 
i Successive Factor Loading 


Table 3 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 


Memory For Designs Test 


Authors Groups Means 
Das, Non-Retarded 
1972 (Gre 2-33; N=60) 5.54 
Retarded (matched 
on MA3 N=60) 10.50 
Das, Gr. 4 (Edmonton; 
1973b N=60; High & Low 
SES ) “ 
Gre 4 (Orissa; 
N=90; High & Low 
SES ) - 
Molloy, Low SES-Gre 1 
1973 (n=30) 16.50 
High SES=-Gr. 1 
(n=30) 12.67 
Low SES-Gr. 4 
(n=30) 3-00 
High SES-Gr. 4 
(n=30) 3-37 
Krywaniuk, Low Achievers- 
1974 Gre 3 (Hobema; 
n=38 ) 3.82 
Low Achievers-= 
Gr. 3 (Edmonton; 
n=56) 5.52 
High Achievers- 
Gr. 3 (Edmonton; 
n=5 ) 3e5e 
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Table 3 (Cont.) 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 
Memory For Designs Test 


Factor 
Authors Groups Means sD Loadings 
Leong, Severely Disabled 
1974 Readers (CA=9-3 * 
yrse3; n=58) 8.57 6-48 #-.808 
Above Average 
Readers (CA=9-3 * 
yrSe3 n=58) 443 3-02 -.585 
Jarman, Low IQ (Males, 8 
L975 Gre 4; N=60) 3043 3.35 =--798 
Normal IQ (Males, a 
Gre ys N=60 ) se k0 Dek = 632 
High IQ (Males, & 
Gre 4; N=60) 1.70 Beat =.909 
Kirby, Gre 4 (Males, % 
Gre 4 (Females, ia 
N=98 ) 42.03 341 °793 
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Table 4 


06676 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 


Authors 


Das 9 
a9/ 2 


Molloy, 
a7 79 


Krywaniuk, 
1974 


Serial Recall Task 


Groups Means 
Non-Retarded 


(Gr. 2-3; N=60) 30255 
Retarded (matched 


on MA; N=60) 23-72 
Low SES-Gr. al 

(n=30 ) 58.57 
(n=30) 60.47 
Low SES-Gr. 4 

(n=30) 84.73 
High SES-Gr. 4 

(n=30) 86.30 


Low Achievers-= 
Gre 3 (Hobema;s 
n=38 ) 92.39 


Low Achievers=~ 
Gre 3 (Edmonton; 
n=56) 130.43 


High Achievers- 
Gr. 3 (Edmonton; 
n=56) 145.45 


Severely Disabled 
Readers (CA=9-3 
yrse3 n=58) 57.12 


Above Average 
Readers (CA=9-3 
yrse; n=58) Ween ly/ 


SD 


32.78 


26.40 


Tewiae 


8.48 


Factor 
Loadings 
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Table 4 (Cont. ) 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 
Serial Recall Task 


Factor 
Authors Groups Means sD Loadings 
Jarman, Low IQ (Males, Ps 
1975 Gre 4; N=60) 68.00 19.56 656 
Normal IQ (Males, ve 
Gre 4; N=60) 78.30 17.16 0731 
High IQ (Males, % 
Gr. 43; N=60) 86.15 9.11 ° 582 
Kirby, Gr. 4 (Males, . 
1976 N=104) 54.42 12.98 642 
Gr. 4 (Females, e 
N=98 ) 60.85 12.10 «560 


Williams, Learning Disabled - 
1976 (Gre 2-6; N=51) (Laos Geo? 0922 
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Table 5 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 
Free Recall Task 


Factor 
Authors Groups Means sD Loadings 
Das, Non-Retarded . 
1972 (Gre 2-3; N=60) 40.91 ~ SLL 
Retarded (matched a 
on MA; N=60) 32-17 “ 0856 
Molloy, Low SES-Gr. 1 iH 
1973 (n=30) 7617 13.86 °955 
High SES-Gr. 1 
(n=30) Leck Ohlone) Sabo 
Low SES-Gr. 4 ay 
(n=30) 90.40 6.38 941 
High SES-Gr. 4 
(n=30) 90.43 6.87 941 
Krywaniuk, Low Achievers- 
1974 Gre 3 (Hobema; mi 


Low Achievers= 
Gr. 3 (Edmonton; i 


High Achievers- 
Gr. 3 (Edmonton; * 
n=56) 159.68 18.23 ~892 


Williams, Learning Disabled Py 
1976 (Gr. 2-03 N=51) 83.17 9.87 916 | 
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Table 6 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 


Digit Span-Forward Task 


Authors Groups Means 
Molloy, Low SES-Gr. 1 
1973 (n=30) 4.10 
High SES-Gr. 1 
(n=30) 4.17 
Low SES-Gre 4 
(n=30) § 23 
High SES-Gr. 4 
(n=30) 5°57 
Kirby, Gr. 4 (Males, 
1976 N=104) 5.34 
Williams, Learning Disabled 
1976 (Gre 2-63 N=51) 5.15 
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Table 7 


02 e80 


Comparison of Means, Standard Deviations, 
and Factor Loadings of the 


Authors 


Molloy, 
7D 


Krywaniuk , 
1974 
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Williams, 
1976 


Color Naming Task 


Groups 


Low SES-Gr. 1 

(n=30) 

High SES-Gr. 1 
(n=30) 

Low SES-Gr. 4 

(n=30) 

High SES-Gr. 4 
(n=30) 


Low Achievers- 
Gre 3 (Hobema; 
n=38 ) 

Low Achievers- 
Gre 3 (Edmonton; 
n=56) 

High Achievers- 
Gre 3 (Edmontons 
n=56) 

Gre uy (Males g 
N=104) 

Gre 4 (Females, 
N=98 ) 


Learning Disabled 
(Gre 22 $ N=51) 


Means 
60.60 


59027 
36.40 


36 637 


97°29 


79 054 
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33 «36 
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SD 
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Ziel / 
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included for the purpose of examining the effect of inter- 
vention. The Schonell Graded Word List was used by 
Krywaniuk (1974). Table 8 presents a comparison of means, 
standard deviation scores, and factor loadings of the 
Schonell. The latter test, Bender Visual Motor Gestalt, 

can be compared to the Figure Copying Test (FCT). The FCT 
was adopted by Ilg and Ames (1964) as a means for deter- 
mining developmental readiness for the traditional school 
learning tasks of the primary grades. The task requires the 
child to copy 10 geometrical forms which increase in diffi- 
culty and are visible to the child at all times. Table 9 
presents a comparison of mean and standard deviation scores, 
and factor loadings of the FCT. 

Previous research has demonstrated that training in the 
use of strategies has an advantageous effect on task per- 
formance.e Using a sample of third grade low achievers, 
Krywaniuk (1974) was successful in his attempts to teach a 
verbal-successive strategy to those students who had been 
previously characterized as having poor verbal-successive 
skills. Following intervention, the maximum treatment 
group showed significant improvement on Color Naming, Serial 
Recall, Free Recall, Raven's Coloured Progressive Matrices, 
and Figure Copying. An important finding in his study was 
the significant improvement in word recognition, as was 
measured by the Schonell Graded Word List. Klausmeier and 


Meinke (1968) also found that teaching task-specific 
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Table 8 


and Factor Loadings of the 


Schonell Graded Word List Task 


Groups Means 


Low Achievers- 
Gre 3 (Edmonton; 
n=56 ) 28.59 


Low Achievers- 
Gre 3 (Edmonton; 


High Achievers- 
Gre 3 (Edmonton; 
n=56 ) hy .80 
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Comparison of Means, Standard Deviations, 


Authors 


Das, 
1973» 


Molloy, 
1973 


Krywaniuk, 
1974 


and Factor Loadings of the 


Figure Copying Test 


Groups 


Gr. 4 (Edmonton; 
N=603 High & Low 
SES) 


Gr. 4 (Orissa; 
N=90; High & Low 
SES ) 
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High SES-Gr. 1 
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(n=30) 


High SES-Gr. 4 
(n=30) 
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Gre 3 (Hobema; 
n=38 ) 
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Gre 3 (Edmonton; 
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High Achievers- 
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Comparison of Means, Standard Deviations, 


Authors 


Jarman, 
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Kirby, 
1976 


Williams, 
1976 


and Factor Loadings of the 


Figure Copying Test 


Groups 


Low IQ (Males, 
Gre hy =60) 


Normal IQ (Males, 
Gre 4; N=60) 


High IQ (Males, 
Gre hy N=60 ) 


Gr. 4 (Males, 
N=104) 

Gre 4 (Females, 
N=98 ) 


Learning Disabled 
(Gr. Ze H N=51) 


Means 


14.82 
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strategies was significantly more effective in concept 
formation than was merely presenting the tasks. On the 
basis of these findings, it is expected that training in 
the use of successive processing strategies will result 


in improved performance on cognitive tasks. 


HYPOTHESIS 2(b): Within the Experimental group, improvement 
in performance on the successive and 
simultaneous marker tests after interven- 
tion will be greater for the "Below Aver- 


age" group than for the "Average" group. 


Previous research has shown that low achieving and 
learning disabled children are weak in sequential skills 
(e.g, Byran, 19723 Senf, 1969; Wirtenberg and Faw, 1975). 
Meier (1971) suggested that remedial training of these 
skills may be crucial. This was in line with Krywaniuk's 
(1974) research on low achievers. It would seem logical 
that if low achievers have more difficulty with tasks 
requiring sequential or verbal-successive skills than do 
average achievers, the low achievers should benefit more 
from training which stresses the use of successive strate- 
gies. Confirmation of Hypotheses 2(a) and 2(b) would be 
taken as a demonstration of the effectiveness of interven- 


tion. 
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HYPOTHESIS 3(a): After intervention, the number of chil- 
dren effectively using successive pro- 
cessing strategies will be greater for the 
Experimental group than for the Control 


£YTOUDP « 


HYPOTHESIS 3(b): After intervention, the number of chil- 
dren in the Experimental group effectively 
using successive processing strategies will 
be greater for the "Below Average" group | 


than for the "Average" group. 


Hypotheses 2(a) and 2(b) deal with the response output 
portion of the Das et al. (1975) information processing 
model. Tests of the Primary Battery have consistently 
loaded on the successive er simultaneous processing factors, 
and are, by implication, measures of the individual's use 
of these strategies. Thus, by computing factor scores for 
each individual, based on median splits of successive and 
simultaneous factor scores, one can determine the degree to 
which the individual employs either successive or simultan- 
eous processing. Previous research has shown intervention 
to be effective in improving output performance (Krywaniuk, 
1974). It is assumed that in order to improve performance, 
the individual has also become more effective in the use of 
processing strategies. Confirmation of hypotheses 3(a) and 


3(b) would be taken as a demonstration of the effectiveness 
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of the intervention program and as confirmation of the 
supposition that internal information processing strate- 


gies can be taught. 


HYPOTHESIS 4: Improvement in academic performance on the 
Metropolitan Achievement Test after inter- 
vention will be greater for the Experimental 


group than for the Control group. 


Previous research has shown that training in strategies 
stressing successive or simultaneous information processing 
does transfer to academic learning situations. Krywaniuk 
(1974) found training in the verbal-successive strategy 
facilitated performance in word recognition. Hays and 
Pireira (1972) found training in visual and auditory memory 
facilitated improvement in reading achievement. It has been 
consistently demonstrated that children experiencing academ= 
ic difficulties have deficient sequential processing skills 
(eege, Krywaniuk, 1974; Leton, 1974; Meier, 1971). Cummins 
and Das (1977) demonstrated that successive processing 
correlates significantly with the reading and spelling sub- 
tests of the Wide Range Achievement Test. Children who 
have reading disabilities have also been found to have poor 
sequencing ability (e.g., Badian, 1977; Jesseau, 1974; 
Richie and Aten, 1976). Eakin and Douglas (1971) suggested 
that arithmetic achievement also relies on automatized 


sequential computational habits. On the basis of these 
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findings, it is logical to expect that intensive training 

in the use of successive information processing strate- 
gies, and to a lesser extent in the use of simultaneous pro- 
cessing strategies, will transfer to academic performance. 
Confirmation of this hypothesis will be interpreted to mean | 
that strategy training, within the framework of a theoreti- 
cal information processing model, is a viable remedial 


technique. 
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CHAPTER V 


INTERVENTION PHASE 


The successive and simultaneous factors have been 
considered to reflect the strategies used by the individual 
in approaching the tasks of the Primary Test Battery. Thus, 
by implication, the tasks are measures of these strategies. 
Krywaniuk (1974) carried out an intervention program using 
tasks purporting to emphasize the use of successive strate- 
gies. However, although a task may be designed to emphasize 
a strategy, it is impossible, just from successful comple- 
tion of the task alone, to determine the actual strategy 
used by a child. If the child is taught to verbalize his 
actions when attempting these tasks, one can at least par- 
tially monitor the strategy used. It is extremely diffi- 
cult for a child to verbally order his actions and to visu- 
ally or manually act in opposition (Jensen, 1966). 

The present study was designed to examine the feasi- 
bility of training in the use of successive and, where 
necessary, Simultaneous strategies, along with comprehen- 
sive and directive verbalization. The training tasks were 
not copies of the Primary Test Battery, nor did they include 
materials which were similar in content to the academic 
tasks in the MAT. Constant verbalization of actions, often 


prompted by the experimenters, was required of the child. 
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The tasks used in the intervention phase will be presented 
in a subsequent part of this chapter. 

On the basis of MAT scores, the children were divided 
into "Average" and “Below Average" groups. Children were 
then randomly assigned to either the Control group or the 
Experimental group; thus, each group had an equal number 
(n=17) of "Average" and “Below Average" children. The 
Control group received no intervention, and was not seen, 
except in casual passing, by the experimenters during this 
phase. 

The random assignment of the 34 children into the 
Experimental group resulted in fairly equal, and workable 
groups in terms of school placement. Table 10 presents the 
distribution of Experimental and Control subjects within 
the five classrooms. During the intervention phase, the 
author undertook all intervention at School 3B, which had 
10 children in one classroom ("pte ) and seven in the other 
("D2"), The author's wife undertook all intervention in 
School A, which had eight children, and School C which had 
five children in one classroom (*ele) and four children in 


the other ('c“'). 


Schedule For Intervention Phase 


Intervention began in mid-January, 1977 and continued 
until late May, 1977, involving 17 weeks of intervention. 


During this time, the children had one week-long break from 
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Table 10 


Distribution of Experimental and Control Subjects 
Within the 5 Grade Four Classrooms 


Total in 
Each Group 


34 
(Males) (21) 
(Females) (13) 


(Males) 
(Females) 
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school during which there was no intervention. In cases 
where there were other school holidays, eeg., Teacher's 
Convention, the children were seen on another day during the 
same week. The author worked with nine of the 10 children 


IY on Mondays, and one child from classroom 


2 


in classroom 'b 


‘pls and the seven children from classroom 'b2* on Wednes- 
days.» The author's wife worked with the eight children from 
classroom ‘a* on Tuesdays and the nine children from class- 


room tole and 020 


on Thursdays. These days were chosen on 
the basis of teacher preference, and the days devoted to 
each class were not changed, except for those weeks when 
there were school holidays, in order to accomodate the 
teachers as far as possible. Each child was seen individu- 
ally for 35 minutes each week. Thirty-five minute periods 
were chosen as the optimal amount of time which could be 
spent with each child, based on the total number of children 
per class and the time available to the two experimenters. 
Initial ordering of the children in each classroom was rane 
dom. Subsequently, the children were systematically rotated 
in this order to ensure their being seen at different times 
on the same day each week. The child from classroom tpte 
who was seen on the same day as the children from classroom 
pee was also selected in this manner. In instances where 
a child was absent, he or she was seen on the day of his/ 
her arrival back at school, after confirmation of attend- 


ance by telephone. Such occurences were fortunately rare. 
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In this manner, each child received a total of 10 hours of 
intervention. 

All intervention was conducted in the school nurse's 
office in each school. Since the schools are identical, all 
intervention milieu were similar, if not identical. In all 
cases, the children were comfortably seated at a large desk 
in a well lit room. Each child, as he/she left the session, 
was asked to have the next child, named by the experimenter, 
to come to his/her session. This allowed the experimenter 
time to prepare the task for the next child, and resulted 
in very little wasted time. 

An intervention summary booklet was assigned for each 
child. In this, the experimenter noted any errors the 
child had made, time needed to complete tasks, where rele- 
vant, and directly required verbalizations (e.g., task 
titles) where relevant. The intervention tasks, to be 
subsequently described, were randomly ordered for each child 
prior to the start of intervention. Exceptions to this 
random order were the first task, which was given to each 
child as his/her first task, the last task, which was a 
readministration of the first task, and the filmstrips, 
which were given in the order designated by the distribu- 
tor. <A filmstrip was given in the same order to each 
child after his/her first, fourth, sixth, seventh, ninth, 
tenth, and thirteenth tasks. In addition, the tasks 


involving matrices, while not given at the same time to each 
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child, were always given in the order of MATRIX NUMBERS, 
MATRIX LETTERS, then MATRIX PICTURES to each child, since 

each subsequent task builds on the ones previous to it 
(Dornbush, 1968). Similarly, serial recall always preceded 
free recall, since the pictures in serial recall were pairs 

of complementary items, while the pictures in free recall were 
of items which could be grouped according to similarity and 
thus required a developmentally higher level of categorization 
(Denney, 1974). 

A major part of the intervention was teaching the child 
to verbalize his actions. During each session, the child 
was encouraged to verbalize the strategies and give a verbal 
summary.» At the beginning of each session, the child was 
asked, through directive questioning, to summarize the 
strategies used in previous sessions, e.g-, giving a specif- 
ic title to provide a complete overview. In addition, items 
in any one task were approximately equally spaced during 
each child's session depending upon the time, i.e., trials, 
the child needed to complete the first item. When a child 
finished an item quickly, i-.e., completed it correctly in 
one trial, more time was spent between tasks with the 
experimenter having the child verbally summarize what had 
happened on this and previous tasks. Thus, the total time 
Spent by each child on any one task (and concurrent ver- 


Dalization) was 35 minutes. 
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The tasks will be described in the order in which they 
are presented in the intervention summary booklet, and will 
be numbered according to that order; Appendix I presents 
examples of some of the tasks. However, as was previously 
stated, the order of presentation of tasks to each child 
varied. The tasks used in the intervention were all 
derived from existing sources, but were modified by the 
author to facilitate the teaching of successive and simul- 
taneous strategies. While choosing the tasks, a further 
consideration was that they should be of interest to the 
child. By these means, the author was able to ensure, as 
far as was possible, that these strategies were indeed 
used. The successive strategy was emphasized in all tasks, 
and where the task lent itself, concurrent secondary empha- 
sis was also given to the simultaneous strategy. The 
important feature in all tasks was the verbalization and 


concomitant action elicited from the child. 
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Intervention Tasks 


Task 1: PEOPLE PUZZLES (DIM) 


PEOPLE PUZZLES consisted of four 84" x 11" colored 
picture puzzles of peoples A facial view of a toddler boy; 
a young teen-aged boy in full view; a facial view of a man; 
and a facial view of a woman. Rather than being true jig- 
saw puzzles, these puzzles were composed of horizontal 
strips which extended the full width, one-half the width, 
or one-third of the width of the puzzle. This made the puzzle 
more amenable to sequential attack, e.g., top to bottom. 
Each puzzle picture was on a solid background of a different 
color, and the back of each puzzle was composed of a differ- 
ent green design on a white background, i.e., green vertical 
lines, green checkered lines, green dots, and green hori- 
zontal lines, respectively. In addition, the upper side 
of each puzzle had a solid line, of a different color from 
the background color, along the extreme right hand side. 

The task was timed, after familiarizing and desensi- 
tizing the child to the stop watch. Initially, all pieces 
from all four puzzles were mixed together in a large envelope. 
The child's task was to put together the puzzles, one ata 
time. 

Step 1: The experimenter said to the childs “IN THIS. 
ENVELOPE THERE ARE FOUR PEOPLE PUZZLES. THE PIECES ARE ALL 
MIXED UP. WHEN I DUMP THE PIECES IN FRONT OF YOU, I WANT 
YOU TO WORK QUICKLY, AND PUT TOGETHER ONE OF THE PUZZLES. 
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JUST PUT TOGETHER THE PUZZLE OF THE YOUNGEST BOY." [No 
mention was made of what the other three puzzles were. | 
"DO YOU UNDERSTAND WHAT YOU ARE TO DO?" [ Pause. | "TELL 
ME WHAT YOU ARE GOING TO DO." [If the child was unable 
to verbalize what he/she was to do, the instructions were 
repeated. | 

step 2: The experimenter gave the pieces to the child 
by turning the envelope upside down, close to the child's 
working surface in order that the pieces remained in a pile. 
Once the pieces were out of the envelope, they were not 
disturbed by the experimenter. 

Step 3: Immediately after the pieces were available to 
the child, the experimenter said, "WORK AS QUICKLY AS YOU CAN, 
AND PUT TOGETHER JUST THE PUZZLE OF THE YOUNGEST BOY...BEGIN."” 
The stopwatch was then started by the experimenter. 

Step 4: For the first puzzle, the experimenter merely 
observed and recorded the child's immediate strategy, i-ee, 
separation of pieces into front color, back design or 
people-picture, or no apparent strategy. The time required 
for the child to complete the puzzle was recorded. If the 
child did not begin with the puzzle of the youngest boy, 
the experimenter stopped the child and, through questioning, 
had the child verbalize the meaning of “youngest,” as 
opposed to "smallest," since occasionally a child was con- 
fused by the difference in size of facial features between 


the two puzzles of boys. Once the child had the meaning 
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clear, he/she was allowed to continue. In this case, the 
stopwatch was started when the child began after clarifica- 
tion of meaning. 

Step 5: Once the child had completed the puzzle correctly, 
the experimenter pointed to the puzzle and asked "HOW ARE 
THESE PIECES THE SAME?" For those children who initially 
separated the pieces into piles, a response of "front-color, 
back-design or people picture" was generally immediate. 

For those children who did not respond immediately or who 
did not use any apparent initial strategy, the experimenter 
elicited these responses through directive questioning. 
Each child had verbalized awareness of similarity of front- 
color and back-design before the task was continued. 

Step 6: If the child put the puzzle together incorrectly, 
the experimenter working with the child, began at the top of 
the puzzle and worked down, saying, and rearranging where 
necessary, "FIRST THIS, SECOND THIS, THIRD THIS,” etc., 
having the child verbalize the part of the face involved each 
time. If one of the horizontal pieces was divided in one- 
half or one-third, the left-hand side was pointed to first, 
saying “FOURTH THIS," then the right-hand side was pointed 
to saying "AND FIFTH THIS." After the necessary corrections 
were made, the child was asked, "IN WHAT WAY ARE THESE PIECES 
THE SAME?", following the format indicated in Step 5. 

Step 7: Eticy cx Den tmel ver then scooped up the pieces 


and mixed them with the other puzzle pieces to make a pile. 
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The experimenter then said, "AGAIN, WORK AS QUICKLY AS 

YOU CAN, AND PUT TOGETHER THE PUZZLE OF THE OLDER BOY. DO 
YOU UNDERSTAND? TELL ME WHAT YOU ARE GOING TO DO.” [The 
child had to verbalize the instructions. | 

Step 8: The experimenter started the stopwatch and 
observed and recorded the child's immediate strategy. 

When the child had completed the puzzle, the time was 
recorded. 

Step 9: Step 5 was repeated. Step 6 was then repeated 
for all children, and the experimenter pointed out the 
usefulness of systematic attack. 

step 10: The experimenter used directive questioning to 
elicit awareness of the line along the right hand side, and 
awareness of the usefulness of this line in orienting the 
pieces. 

Step 11: The experimenter again scooped all the pieces 
together to make one pile. The child was again asked to 
verbalize the usefulness of front-color and back-design. 
The experimenter then said, "AGAIN, WORK AS QUICKLY AS YOU 
CAN, AND NOW PUT TOGETHER THE PUZZLE OF THE MAN. DO YOU 
UNDERSTAND? TELL ME WHAT YOU ARE TO DO." 

Step 12: Step 8, Step 5, and Step 6 were repeated. If 
the child did not use either front-color or back-design to 
find all the pieces, it was suggested that he/she do so. 
Similarly, systematic, top-to-bottom, left-to-right attack 


was suggested. 
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Step 13: The experimenter again scooped all the pieces 
together to make one pile. The child was again asked to 
verbalize the attack to be used. The experimenter than 
said, "AGAIN, WORK AS QUICKLY AS YOU CAN, AND NOW PUT 
TOGETHER THE PUZZLE OF THE WOMAN. DO YOU UNDERSTAND? TELL 
ME WHAT YOU ARE TO DO.” 

Step 14: Step 8, Step 5 and Step 6 were repeated. ‘The 
experimenter asked the child what had been learned. Through 
directive questioning, the child was asked to verbalize the 
usefulness of peripheral or secondary clues in completing a 
taske Many of the children verbalized the feeling that use 
of such clues was “cheating.” It was emphasized that in the 
long run, solutions can be arrived at easier by systematic, 


efficient use of all available clues. 


The PEOPLE PUZZLES task was repeated for all children as 
the last task. The procedure used was the same as that used 


for the first administration. 


Task 2: PICTURE STORY ARRANGEMENT 


PICTURE STORY ARRANGEMENT consisted of seven series of 
pictures, the first three series being on 2-3/4" x 24" hard-= 
backed cards, the last four series being on 4" x 4" 
squares of paper. The first three series came from LETS 
LEARN SEQUENCE (INSTRUCTO). The last four series are part 
of SEQUENTIAL STRIPS (DIM). The first series consisted of 


three cards, while the other six series consisted of six 
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cards eache Each series depicted a complete story. In 

each series, the author had numbered each card in the 
sequence they were to be presented to the child, and had 
letter coded each card according to the correct response, 

in the same manner as that used in the WISC-R Picture 
Arrangement subtest (Wechsler, 1974). The series were 
ordered according to probable degree of difficulty, beginning 
with the easiest and ending with the most difficult. The 
child's task was to order each of the series into sensible 


stories. 


Step 1: The experimenter said to the child: "THESE CARDS 
ALL HAVE PICTURES WHICH TELL A STORY. I AM GOING TO PUT THE 
PICTURES IN FRONT OF YOU IN THE WRONG ORDER. I WANT YOU 
TO PUT THE PICTURES INTO THE RIGHT ORDER SO THAT THE STORY 
MAKES SENSE. HOWEVER, BEFORE YOU BEGIN TO REARRANGE THE 
PICTURES, I WANT YOU TO LOOK AT THE PICTURES, THEN MAKE 
UP A TITLE FOR THE STORY, WHICH WILL DESCRIBE WHAT IS 
HAPPENING IN THE STORY. AFTER YOU TELL ME THE TITLE YOU 
HAVE CHOSEN, I WILL TELL YOU TO BEGIN TO REARRANGE THE 
PICTURES. AS YOU PUT THE PICTURES INTO THE RIGHT ORDER, 

I WANT YOU TO SAY ‘FIRST THIS, SECOND THIS,* AND SO ON, 
TELLING ME WHAT IS GOING ON IN THE PICTURE EACH TIME. DO 
YOU UNDERSTAND? ‘TELL ME WHAT YOU ARE TO DO." ae the child 
was unable to verbalize what he/she was to do, the instruc- 
tions were repeated. | 


Step 2: The first series of cards were placed in front 
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of the child. After the child had verbalized a title, 
he/she was told to begin. If the child did not verbalize 
his/her arrangement in the manner "“FIRST...SECOND...," etce, 
the experimenter asked the child to do soe When the child 
had completed the task, the experimenter noted the order 

of recall. 

step 3: The experimenter asked the child how well the 
title he/she had chosen had described the story, then asked 
the child if he/she could think of a more comprehensive title. 
Through directive questioning, the child was guided into | 
verbalizing the usefulness of ordering actions through ver- 
balization. 

Step 4: If the child's arrangement of the pictures was 
incorrect, the experimenter recorded the response, then 
picked up the pictures and put them down again in the origin- 
al order. The child was asked to chose a different title or 
to elaborate upon his/her original title. The child again 
was asked to put the pictures in the right order so that the 
story made sense. 

Step 5: Step 4 was repeated until the child's solution 
was correct. 

Step 6: Steps 2 through 6 were repeated for each of the 
other series. In the final four series, the child was asked, 
through directive questioning, to notice valuable secondary 
clues which would aid in correct sequencing of more difficult 
stories, e.g., changes in sky color at sunrise, changes in 


time on a wall clock. 
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step 7: At the completion of the task, the child was 
asked to summarize what had been done, focusing on the use- 


fulness of titling and of verbalizing successive actions. 


Task 3: MATRIX NUMBERS 

This task consisted of four items. Each item was a 
five-cell matrix which had one number per cell. Numbers 
were chosen randomly, but so that no one number appeared 
more than once in any one cell. Each matrix was presented 
in the shape of a cross, with one central cell, and one 
cell on each of its sides. The task is similar to one used 
by Krywaniuk (1974), but with some modifications. 

Each matrix in the present task was presented on white 
sheets of 84" x 11" paper. The matrix was placed on the 
centre of the paper, with each cell being one inch square. 
In each case, the child was shown a complete matrix, con- 
taining one digit in each cell. Thereafter, the child was 
shown the matrix broken down into its five component parts, 
with each part being presented separately on a single page, 
but in its correct position on an otherwise empty matrix. 
In this way, the child was taken sequentially through the 
matrix. After he/she had viewed the entire matrix, then 
the five component parts separately, he/she was asked to 
recall and write down the complete matrix on a sixth, blank 
matrix. The sixth page was covered with an acetate sheet 


upon which the child wrote with a washable marker. After 
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each completed response, the sheet was wiped off with a 
damp sponge. 


Each child's response, and cell-order of each response 


were recorded by the experimenter. 


step l: The experimenter said, "I AM GOING TO SHOW YOU 
A GROUP OF NUMBERS. AFTER YOU HAVE STUDIED THE NUMBERS, 

I WILL ASK YOU TO WRITE THEM DOWN IN THE SAME POSITION IN 
WHICH YOU SAW THEM. AS I SHOW YOU THE NUMBERS, I WANT YOU 

TO POINT TO AND SAY THEM ALOUD, SAYING ‘FIRST THIS, SECOND 
THIS,’ AND SO ON, NAMING THE NUMBER EACH TIME." [As this 

was said, the experimenter indicated the sequence to be 
followed, using the first matrix. ] "DO YOU UNDERSTAND? TELL 
ME WHAT YOU ARE TO DO." [If the child was unable to verbalize 
what he/she was to do, the instructions were repeated. | 

Step 2: The child was shown the first matrix, and was 
allowed to view it for five seconds. Following this, the 
child was asked to verbalize each number, in sequence, saying ~ 
"first.., second..," etc. The experimenter guided the child 
where necessary by pointing to each number and/or initiating 
expected verbalization. 

Step 3: The experimenter turned the remaining stimulus 
cards for the first matrix, in order, and guided the child 
into saying, "FIRST IS THE NUMBER __." for the first card; 
"SECOND IS THE NUMBER __," for the second card, and so on 
for all five cards. 


Step 4: The child was presented with the blank matrix, 
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and was asked to recall and write in the numbers to complete 
the matrix. | 

Step 5: If the child recalled the matrix incorrectly, 
Step 2, Step 3, and Step 4 were repeated until the child 
correctly recalled the matrix. The child's response and 
cell-order were recorded each time. 


Step 6: The other three matrices were presented, follow- 


ing the format in Step 2, Step 3 and Step 4 and, where 
necessary, Step 5. If he/she was not doing so, the child 
was asked to try to recall the numerals in the order pre- 
sentede Through directive questioning, the child was asked 
to verbalize the usefulness of consistent search and recall 
patterns. 

Step 7: At the completion of the task, the child was 
asked to summarize what had been done, focussing on the use- 
fulness of verbalization and a consistent search and recall 


pattern as mnemonic devices. 


Task 4: MATRIX LETTERS 

This task was similar, and was presented in the same 
manner as MATRIX NUMBERS. The task consisted of four items. — 
Each item was a five-cell matrix which had one letter per 
cell. However, letters were not chosen randomly, although 
no one letter appeared more than once throughout the four 
matrices. Letters were chosen so that the top and far left 
letter could be grouped, and the middle and the far right 


letter could be grouped. Generally, the groupings were 
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standard abreviations (e.g., PS). The bottom (and final) 
letter of each matrix was the only vowel in the matrix, and 
as such, could be a word, or phonetically associated toa 
word (e.g., U=-you). 

Once again, the child's response, and cell order of 


each response were recorded by the experimenter. 


Step 1: The experimenter said, "I AM GOING TO SHOW YOU 
A GROUP OF LETTERS. THIS TASK IS SIMILAR TO THE ONE YOU DID 
USING NUMBERS. AFTER YOU HAVE STUDIED THE LETTERS, I WILL 
ASK YOU TO WRITE THEM DOWN IN THE SAME POSITIONS IN WHICH 
YOU SAW THEM. AS I SHOW YOU THE LETTERS, I WANT YOU TO 
POINT TO THEM AND TO SAY THE LETTER NAMES ALOUD, SAYING 
‘FIRST, SECOND __,° AND SO ON, NAMING THE LETTER EACH TIME. 
[As this was said, the experimenter indicated the sequence 
to be followed, using the first matrix. | DO YOU UNDERSTAND? 
TELL ME WHAT YOU ARE TO DO." [If the child was unable to 
verbalize what he/she was to do, the instructions were 
repeated. | 

Step 2: The child was shown the first matrix and was 
allowed to view it for five seconds. Following this, the 
child was asked to verbalize the name of each letter, saying 
Pei ra tite, seconde..," etce The experimenter guided the 
child where necessary by pointing to each letter and/or 
initiating expected verbalization. 

Step 3: The experimenter turned the remaining stimulus 


cards for the first matrix, in order, and guided the child 
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into saying, “FIRST IS THE LETTER _," for the first card; 
"SECOND IS THE LETTER __," for the second card, and so on 
for all five cards. 

Step 4: The child was presented with the blank matrix 
and was asked to recall and write in the letters to complete 
the matrix. 

Step 5: If the child recalled the matrix incorrectly, 
Step 2, Step 3 and Step 4 were repeated until the child 
correctly recalled the matrix. The child's response and 
cell order were recorded each time. 

Step 6: Once the child had correctly recalled the first 
matrix and had established search and recall sequence, his/ 
her attention was called to the Paeuiey of the letters to 
grouping. The child was asked to verbalize the groupings, 
giving the appropriate cadence, i.e., da-da, da-da, da. 
Through directive questioning, the child was asked to ver- 
balize the associations of the groupings, and the fact that 
now only three, as opposed to five, chunks of information 
had to be remembered. 

Step 7: The second matrix was presented to the child, 
and after viewing it for five seconds, he/she was asked to 
verbalize the letters in sequence following the grouping 
cadence of "da-da, da-da, dae" [The child was NOT asked to 
verbalize first..., seconds.., etc. | 

Step 8: The experimenter turned the remaining cards for 


the first matrix in order, and guided the child, partially 
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by speed of presentation, into saying the letters in groups. 

Step 9: The child was presented with the blank matrix 
and was asked to recall and write in the letters to complete 
the matrix. 

Step 10: If the child recalled the matrix incorrectly, 
Step 6, Step 7, Step 8 and Step 9 were repeated until the 
child correctly recalled the matrix. 

Step ll: The final two matrices were presented using the 
format of Step 7, Step 8, Step 9 and, where necessary, Step 
10. 

step 12: At the completion of the task, the child was 
asked to summarize what had been done, focussing on the use- 
fulness of verbal rehearsal, a consistent search and recall 


pattern, grouping and association as mnemonic devices. 


Task 5: MATRIX PICTURES 

This task was similar to MATRIX NUMBERS and MATRIX 
LETTERS. The task consisted of four items. Each item was 
a five-cell matrix which had one stimulus per cell. Three 
of the stimuli were pictures, one stimulus was a design, 
from the same set of cards as the pictures, and the fifth 
stimulus was a letter, printed by the author on the back- 
fround card in block, filled-in letters. The pictures and 
designs were taken from MEMORY GAME (INSTRUCTO). Each 
2" x 2" card was of heavy cardboard, and was mounted ona 


background 23" x 24" card of light brown cardboard. The 
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matrices were presented on reinforced white 84" x 11" paper. 
The pictures, design, and letter were different for each 
matrix, and were arranged so that neither the design nor 


the letter appeared more than once in any one cell. 


Step 1: The experimenter said to the child, "I AM GOING 
POeSHOW, YOUTCA GROUP OF PICTURES. THIS “TASK IS SIMILAR TO 
THE ONES HAVING NUMBERS AND LETTERS. AFTER YOU HAVE STUDIED 
THEM, I WILL ASK YOU TO RECALL THE PICTURES IN THE SAME 
POSITIONS IN WHICH YOU SAW THEM. AS I SHOW YOU THE PICTURES, 
I WANT YOU TO POINT TO THEM AND NAME THEM ALOUD, SAYING 
*PIRST __,» SECOND __,* AND SO ON, NAMING THE PICTURE EACH 
TIME. [As this was said, the experimenter indicated the 
sequence to be followed, using the first matrix. ] DO YOU 
UNDERSTAND? TELL ME WHAT YOU ARE TO DO." [If the child 
was unable to verbalize what he/she was to do, the instruc- 
tions were repeated. | 

Step 2: The child was shown the first matrix, and was 
allowed to view it for five seconds. Following this, the 
child was asked to verbalize the name of each picture, using 
the word of his/her choice for pictures and the design, and 
Saving; IRGT 1s. SECOND Is /4),” ec. : the experimenter — 
guided the child where necessary by pointing to the picture. 

Step 3: The experimenter pointed out to the child that 
the matrix parts could be associated in sequence by making 


up stories to fit. As an example for the first matrix, the 
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experimenter said, "THE BIRD (first picture) IS GOING TO 
CHECK (second picture, a design) THE GOOSE (third picture) 
AND THE HORSE (fourth picture) WHO SAYS EEE (fifth picture, 
the letter E). 

Step 4: The child is asked to look AG the matrix again, 
and to repeat the experimenter's story as he/she points to 
each card. 

Step 5: The experimenter turned the remaining stimulus 
pages for the first matrix, in order, and guided the child 
into repeating the story. 

Step 6: The child was presented with the blank matrix 
and was asked to recall the pictures and point to the 
appropriate cells to complete the matrix. 

Step 7: If the child recalled the matrix incorrectly, 
Step 2, Step 3, Step 4, Step 5 and Step 6 were repeated 
until the child correctly recalled the matrix. The child's 
response and cell-order were recorded each time. 

Step 8: The remaining three matrices were presented using 
the format of Step 2, Step 3, Step 4, Step 5, Step 6, and 
where necessary, Step 7- However, on these matrices, the 
child was guided into verbalizing his/her own story to fit 
the sequence of the matrix in question. 

Step 9: At the completion of the tasks, the child was 
asked to summarize what had been done, focussing on the 
usefulness of verbal rehearsal, a consistent search and 


recall pattern, and overall association as mnemonic devices. 
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Task 6: PICTURE (NUMBER) ARRANGEMENT 

This task consisted of 12 series of pictures, presented 
three series to a card on four cards. The 84" x 54" cards 
are from MEMORY TASKS FOR READING (WISE OWL), and were covered 
with clear acetate sheets so that after completion by each 
child, responses made with a washable marker could be erased 
with a damp sponge. 

Each series was lettered and consisted of four 14" x 7/8" 
black-and-white pictures, spaced 3/8" apart, which, when 
properly arranged would depict a story or sequence. Under 
each picture was a blank $" line on which the child could 
write a number, depicting the order of that particular pic- 
ture in the story. To facilitate scoring, the author had 
placed a duplicate card on the back side, putting in the 
correct sequencing in the blank spaces. The child's task 
was to number the pictures in each series so that the order 
depicted a sensible story. 

Step 1: The experimenter placed the first card in 
front of the child, saying, "I WANT YOU TO NUMBER EACH OF 
THE PICTURES IN THESE SETS [pointing to each series| SO 
THAT THEY ARE IN THE CORRECT ORDER TO MAKE A SENSIBLE STORY. 
HOWEVER, BEFORE YOU BEGIN, I WANT YOU TO MAKE UP A TITiz 
FOR THE STORY. LOOK AT THE PICTURES AND TELL ME WHAT YOU 
THINK THE TITLE SHOULD BE.“ [The child's title for each 


series was recorded by the experimenter. | 
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Step 2: The experimenter said to the child, "NOW, I 
WANT YOU TO NUMBER THESE PICTURES IN ORDER SO THAT THE STORY 
MAKES SENSE. AS YOU WRITE IN THE NUMBERS, SAY ‘FIRST THIS, 
SECOND THIS, THIRD THIS, AND FOURTH THIS," TELLING WHAT IS 
HAPPENING IN THE PICTURE EACH TIME. DO YOU UNDERSTAND? TELL 
ME WHAT YOU ARE TO DO." [If the child was unable to verbalize 
what he/she was to do, the instructions were repeated. | 

Step 3: The experimenter said, "HERE IS THE MARKER. 
BEGIN.” 

Step 4: If the child did not verbalize the picture con- 
tents, saying “first, second," etc., he/she was asked to do 
SO 

Step 5: When the child had completed the task, the 
sequence of responses were recorded. 

Step 6: If the child's response was incorrect, he/she 
was asked to choose a more encompassing, or a more appropri-~ 
ate title. The experimenter then said, “NUMBER THE PICTURES 
OF THIS STORY AGAIN. WHILE YOU ARE NUMBERING, REMEMBER TO 
SAY “FIRS® THIS, SECOND) THIS. THIRD, THIS AND FOURTH, THIS,.* 
TELLING WHAT IS HAPPENING IN THE PICTURE EACH TIME. ARE YOU 
READY? BEGIN." 

Step 7: Series two through 12 were presented using the 
format of Steps l, 2, 3» 4, 5» and, where necessary, Step Gre 

Step 8: After completion of the task, the child was 
asked to summarize what had been done, focussing on the use= 


fulness of both a comprehensive title and verbalization in 
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the organization of thoughts to complete a sequential task. 


Task 7: SERIAL RECALL OF PICTURES 


This task consisted of five items. The first item was 
composed of six cards, while the last four items were composed 
of 16 cards each. Each 24" x 24" card was of light brown 
cardboard, and each had a different black-and-white picture 
of an object or person affixed in the centre. These pic- 
tures (approximately 4" x 1") were from cards found in 
MEMORY TASKS FOR READING (WISE OWL), which were cut apart 
and used in an order devised by the author. Each series of 
cards was composed of pictures of objects that could be 
paired (e.g., a key and a lock), so that the first series 
contained three pairs and the other four series contained 
five pairs. Objects were arranged so that one item from 
each pair was in the first half of each series while the 
other item from each pair was in the identical order in the 
second half of the series. Each card in a series was num- 
bered, and the object was named, on the back in the order 
in which they were to be placed in front of the child. The 
child's task was to recall, in serial order, all of the 


pictures in each series. 


Step 1: The experimenter showed the stack of cards in 
the first series to the child, saying, "HERE ARE A GROUP OF 
PICTURES. I AM GOING TO PLACE THEM IN FRONT OF YOU, AND 
AFTER YOU HAVE STUDIED THEM, I WILL REMOVE THE PICTURES AND 
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THEN ASK YOU TO RECALL THEM ALL. AS I PLACE EACH PICTURE 
BEFORE YOU, I WANT YOU TO NAME IT ALOUD, SAYING ‘FIRST _, 
SECOND __,* AND SO ON, NAMING THE PICTURE EACH TIME. ONCE 
ALL OF THE PICTURES ARE IN FRONT OF YOU, I WANT YOU TO GO 
THROUGH THEM ONCE AGAIN, SAYING ‘FIRST __, SECOND __,* AND 

SO ON. DO YOU UNDERSTAND? TELL ME WHAT YOU ARE TO DO." 

[If the child was unable to verbalize what he/she was to do, 
the instructions were repeated. | 

Step 2: The experimenter then placed each card from the 
first series side-by-side in front of the child. If the 
child failed to verbalize, he/she was asked to do so. If 
he/she could not think of a word, the experimenter provided 
assistance. 

Step 3: After the child had viewed the items for a maxi- 
mum time of two seconds per card, the cards were sequentially 
removed, beginning with the first card placed in front of the 
child. If the child did not rehearse the pictures verbally, 
he/she was asked to do so. 

Step 4: The child was asked to recall the pictures, and 
the experimenter recorded the order of recall. 

Step 5: Regardless of whether the child's response was 
correct or incorrect, the cards from the first series were 
again presented to the child. The experimenter, through 
directive questioning, asked the child to verbalize the 
inclusion of items which could be paired, and the ordering 


of pairs in the series. The cards were then picked up by 
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the experimenter. The experimenter said to the child, "I 
AM GOING TO ASK YOU TO STUDY THESE PICTURES AGAIN, AND 
AFTER I HAVE REMOVED THE PICTURES, I. WILL AGAIN ASK YOU TO 
RECALL THEM ALL. HOWEVER, THIS TIME, YOU CAN RECALL 
TOGETHER THE OBJECTS WHICH CAN BE PAIRED, BUT I WOULD LIKE 
YOU TO TRY TO RECALL THE PAIRS IN THE ORDER IN WHICH THE 
FIRST ITEM OF THAT PAIR WAS GIVEN. THUS, FOR THIS SET OF 
PICTURES, THE ORDER FOR RECALL WOULD BE 'KEY-LOCK, BRUSH= 
PAINTS, LIGHTBULB-SWITCH.* IF YOU WOULD RATHER, YOU CAN 
STILL RECALL ALL THE ITEMS IN THE ORDER THEY WERE GIVEN, 
USING THE PAIRED ASSOCIATIONS TO HELP YOU REMEMBER ALL THE 
ITEMS AND THEIR ORDER IN THE SERIES. DO YOU UNDERSTAND? 
TELL ME WHAT YOU ARE TO DO.“ [If the child was unable to 
verbalize what he/she was to do, the instructions were 
repeated. | 

Step 6: The experimenter then placed each card from the 
first series side-by-side in front of the child. If the 
child failed to verbalize and rehearse items or pairs of 
items, he/she was asked to do so. 

Step 7: After the child had viewed the items for a max- 
imum time of two seconds per card, the cards were sequentially 
removed, beginning with the first card placed in front of the 
child. 

Step 8: The child was asked to recall the pictures and 


the experimenter recorded the order of recall. 
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Step 9: If the child was unable to recall the pictures 
in total, or in one of the orders requested, Steps 6, 7, and 
8 were repeated. 

Step 102 The experimenter then placed each card from the 
second series side-by-side in front of the child, saying, 
"AS I PLACE EACH PICTURE BEFORE YOU, I WANT YOU TO NAME IT 
ALOUD, SAYING 'PIRST __, SECOND __' AND SO ON, NAMING THE 
PICTURE EACH TIME." Once all the pictures were in front of 
the child, the experimenter asked the child which method of 
recall he was going to use. If the child indicated recall 
of ordered pairs, the experimenter said, "I WANT YOU TO GO 
THROUGH THE PICTURES AGAIN, REHEARSING THE NAME OF EACH 
PAIR OF ITEMS ALOUD IN THE ORDER IN WHICH THE FIRST ITEM OF 
THAT PAIR WAS GIVEN, AS YOU DID WITH THE LAST SET OF PICTURES. 
BE SURE TO REPEAT THE NAMES OF THE PAIRS ALOUD AS OFTEN AS 
YOU CAN. ALSO BE SURE TO COUNT THE NUMBER OF PAIRS. YOU 
MIGHT TRY CHECKING OFF A FINGER OF ONE HAND IN ORDER, AS 
YOU REHEARSE EACH PAIR, SINCE THIS WILL HELP YOU TO ASSOCI- 
ATE AND RECALL BETTER. DO YOU UNDERSTAND? TELL ME WHAT 
YOU ARE TO DO." [If the child was unable to verbalize what 
he/she was to do, the instructions were repeated.| If the 
child indicated recall of pictures in the order presented, 
the experimenter said, “I WANT YOU TO GO THROUGH THE PICTURES 
AGAIN, REHEARSING THE NAME OF EACH PICTURE ALOUD IN THE 
ORDER IN WHICH THEY WERE PRESENTED. BE SURE TO REPEAT THE 
NAMES OF THE PICTURES ALOUD AS OFTEN AS YOU CAN. ALSO BE 
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SURE TO COUNT THE NUMBER OF PICTURES. YOU MIGHT TRY CHECK- 
ING OFF A FINGER AS YOU REHEARSE EACH PICTURE, SINCE THIS 
WILL HELP YOU TO ASSOCIATE AND RECALL BETTER. DO YOU UNDER- 
STAND? TELL ME WHAT YOU ARE TO DO." [If the child was 
unable to verbalize what he/she was to do, the instructions 
were repeated. | 

Step ll: Step 7 and Step 8 were repeated. 

Step 12: If the child was unable to recall the pictures 
in total, or in one of the orders requested, Step 10 was 
repeated, using the instructions for the method of recall 
used by the child for the first administration of that 
series. Steps 7 and 8 were then repeated. This was done 
to a maximum of four trials per series of pictures. 

Step 13: Steps 10, 7, 8, and where necessary, Step 12 
were repeated for the remaining three series of pictures. 

Step 14: At the completion of the task, the child was 
asked to summarize what had been done, focussing on the use-— 
fulness of verbal rehearsal and association of parts in 


serial recall. 


Task 8: FREE RECALL OF PICTURES 


This task consists of six items. The first two items 
were composed of six cards, the following two items were 
composed of eight cards, the fifth item was composed of 10 
cards, and the sixth item was composed of 12 cards. Each 


25" x 24" card was of light brown cardboard, and each had a 
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different black-and-white picture of an object or person 
affixed in the centre. These pictures (approximately 

5" x 1") were from cards found in MEMORY TASKS FOR READING 
(WISE OWL), which were cut apart and used in an order 
devised by the author. In the first series, all pictures 
belonged to the same category, i.e., sweets or desserts. 
In each of the other series, pictures could be equally 
distributed into two categories. In these series, the 
items were arranged so that an item from one category was 
always followed by an item from the other category. Items 
were arranged in this way to facilitate ease of reorganiza- 
tion by the child into groups, i.e., items from one cate- 
gory could be moved up and pushed together while items of 
the second category could be left in the line presented 
and pushed together. The categories were different for 
each series. Each card in a series was numbered, and the 
object named, on the back in the order in which they were 
to be placed in front of the child. The child's task was 


to recall, in any order, all of the pictures in each series. 


Step 1: The experimenter showed the stack of cards in 
the first series to the child, saying, “HERE ARE A GROUP OF 
PICTURES. I AM GOING TO PLACE THEM IN FRONT OF YOU, AND 
AFTER YOU HAVE STUDIED THEM, I WILL REMOVE THE PICTURES AND 
THEN ASK YOU TO RECALL THEM ALL. AS I PLACE EACH PICTURE 
BEFORE YOU, I WANT YOU TO NAME IT ALOUD. ONCE ALL THE 
PICTURES ARE IN FRONT OF YOU, I WANT YOU TO GO THROUGH THEM 
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AGAIN, REHEARSING THE NAMES ALOUD TO YOURSELF IN ANY ORDER 
YOU CHOOSE. DO YOU UNDERSTAND? TELL ME WHAT YOU ARE TO 
DO." [If the child was unable to verbalize what he/she 
was to do, the instructions were repeated. | 

Step 2: The experimenter then placed each card from the 
first series side-by-side in front of the child. If the 
child failed to verbalize, he/she was asked to do soe If 
he/she could not think of a word, the experimenter provided 
assistance. 

step 3: After the child had viewed the items for a maxi- 
mum time of two seconds per card, the cards were sequentially 
remeved, beginning with the first card placed in front of 
the child. If the child did not rehearse pictures verbally, 
he/she was asked to do so. 

Step 4: The child was asked to recall the pictures and 
the experimenter recorded the order of recall, although the 
child was allowed to recall the pictures in any order. 

Step 5: Regardless of whether the child's response was 
correct or incorrect, the cards from the first series were 
again presented to the child. The experimenter, through 
directive questioning, asked the child to verbalize the 
fact that all items could be included in one category. The 
experimenter said, "I AM GOING TO ASK YOU TO STUDY THESE 
PICTURES AGAIN, AND AFTER I HAVE REMOVED THE PICTURES, 1 
WILL AGAIN ASK YOU TO RECALL THEM ALL IN ANY ORDER. AS YOU 
REHEARSE THE NAMES OF THE PICTURES ALOUD, IN ANY ORDER YOU 
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WISH, YOU MIGHT TRY CHECKING OFF A FINGER AS YOU REHEARSE 
EACH PICTURE, SINCE THIS WILL HELP YOU TO ASSOCIATE AND 
RECALL BETTER. BE SURE TO COUNT THE TOTAL NUMBER OF PIC- 
TURES TO BE RECALLED EACH TIME. DO YOU UNDERSTAND? TELL 
ME WHAT YOU ARE TO DO." [If the child was unable to ver- 
balize what he/she was to do, the instructions were 
repeated. | 

Step 6: Steps 3 and 4 were repeated. 

Step 7: If the child was unable to recall all the pic- 
tures, Steps 5, 3 and 4 were repeated to a maximum of four 
trials. 

Step 8: The experimenter placed each card from the 
second series side-by-side in front of the child, asking the 
child to verbalize the name of the picture as each was pre- 
sented. If he/she could not think of a word, the experi- 
menter provided assistance. 

Step 9: Through directive questioning, the child was 
asked to verbalize the facts that items could be included in 
one of two categories, and that items were ordered alter- 
nately according to categories. 

Step 10: The experimenter said, "I WANT YOU TO STUDY 
THESE PICTURES, AND AFTER I HAVE REMOVED THEM, I AM GOING TO 
ASK YOU TO RECALL ALL THE PICTURES IN ANY ORDER. YOU CAN 
GROUP THE PICTURES INTO CATEGORIES TO HELP YOU REMEMBER 
THEM BY MOVING THE ITEMS FROM ONE CATEGORY UP INTO ANOTHER 
LINE, AND CLOSING THE LINES TOGETHER. [As this was said, 
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the experimenter demonstrated. ] AGAIN, YOU MUST BE SURE 
TO COUNT THE TOTAL NUMBER OF PICTURES TO BE RECALLED. AS 
YOU REHEARSE THE NAMES OF THE PICTURES ALOUD, IN ANY ORDER 
YOU WISH, YOU MIGHT TRY CHECKING OFF A FINGER AS YOU REHEARSE 
EACH PICTURE, SINCE THIS WILL HELP YOU TO ASSOCIATE AND 
RECALL BETTER. DO YOU UNDERSTAND? TELL ME WHAT YOU ARE TO 
DO." [If the child was unable to verbalize what he/she was 
to do, the instructions were repeated. | 

Step 11: Step 3 and Step 4 were repeated. 

Step 12: If the child was unable to recall all the pictures, 
Steps 10, 3 and 4 were repeated to a maximum of four trials. 

Step 13: Steps 2, 3, 4, and where necessary, Step 12 were 
repeated for the remaining four series of pictures. 

Step 14: At the completion of the task, the child was 
asked to summarize what had been done, focussing on the use- 
fulness of verbal rehearsal, categorization, and overt 


grouping in free recall. 


Task 9: FOLLOW-THE-ARROWS 

This task consisted of five items presented on 83" x 53" 
cards from MEMORY TASKS FOR READING (WISE OWL). The cards 
were covered with clear acetate sheets so that after comple- 
tion by each child, responses made with a washable marker 
could be erased with a damp sponge. 


Four of the cards had five black-and-white pictures 


which were ordered sequentially to make a story- The pictures 
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were ordered, in a clockwise manner, by means of heavy 
black arrows. The fifth card consisted of six black-and- 
white pictures ordered in a counterclockwise manner. The 
first two cards, on which all of the pictures were joined 
by arrows, had the word ‘start' at the beginning point to 
direct the child. The remaining three cards did not have 
all the pictures connected by arrows, and had obvious 
beginning points. 

On the back of each card, the pictures presented on 
the front had been rearranged into a different order, and 
the arrows had been removed. The child's task, after viewing 
and verbalizing the sequence on the front of the card, was 
to mark in the arrows on the back so that the sequence was 


the same as on the front. 


Step 1: The experimenter placed the first card in front 
of the child, saying, “THE PICTURES ON THIS CARD TELL A 
STORY, ONE THAT YOU ARE FAMILIAR WITH, ‘THE THREE LITTLE 
PIGS.* AS YOU CAN SEE, THE PICTURES ARE ORDERED BY ARROWS. 
I WANT YOU TO START AT THE BEGINNING OF THE STORY AND, BY 
FOLLOWING THE ARROWS, TELL ME WHAT IS HAPPENING. YOU START 
AT THE FIRST PICTURE, SAYING, ‘FIRST __, SECOND __* AND SO 
ON, TELLING ME WHAT IS HAPPENING IN EACH PICTURE. AFTER 
YOU HAVE DONE THAT, I AM GOING TO TURN THE CARD OVER. ON 
THE BACK OF THE CARD, THE PICTURES ARE IN A DIFFERENT ORDER. 
YOUR JOB IS TO MARK IN THE ARROWS TO. MAKE THE STORY FOLLOW 
IN THE SAME ORDER AS IT DOES ON THIS SIDE. AS YOU MARK IN 


give 4 Le 


Siayaee eh | ee 
Oa oasd Sea ah ne 


+ saul ee aes 


LPC Sad, CT dee: ROR 


jy ha eta 1 Se 


: aret ; + w 
brehecd Set Rae ae we staan: prvi pecs sail : 
Yom O4 sai oor setbeitaeidly ait foe 


te beat we Iai geriage sents 


bo Reese Thee ern anton he i 

+ Meee eee SRS Ba ay rm aved bat 
caw bred Wat bid a Ae athe SA ‘ones atl dials 
su tei " me er meas t) an ~ eis owen = ‘ t i : 


big’h DMeeoah ty Uaat sa) eh justly ae 


ihrmanh Rew RR cyt ‘Ra ‘ort 


Pole tea om f an ys a linker 


“ 


in Beate as be en ig ge ae he we ah: ie x 
i “yy ye vu ooh) ik Fase” A Ft ry ot Ania ; 


| TCM: Ree ie alee 
is ore Sere. > ‘ ic f i? arr ie he 


hah, we mt ae: Si \/ be niet anion al iii 


spa & Cae ariw 


as ae ; han 
Hh te iy ay . abs 
Ag. VREVR a peUeS Meee 1am wis: a t ny 


AAS RTT ET * mt a adams “oie 
oh i if ee Las i anes 2 it Ne 

_ oO tate whee! anal Ome eosin ‘ome a 

oe . HMONG AR tae AE) Te i 


ate ~ Leal is Se 
i 


mi ee 


ei Wel a NON Sa Se 


Sua p23 


THE ARROWS, I WANT YOU TO RETELL THE STORY DALING sy not) as 
SECOND __,° AND SO ON. DO YOU UNDERSTAND? TELL ME WHAT 
YOU ARE TO DO." [If the child was unable to verbalize what 
he/she was to do, the instructions were repeated. | 

Step 2: The experimenter guided the child into verbalizing 
the sequence of the pictures, having the child say "first _, 
second _," etc. 

Step 3: The card was turned over and the child was asked 
to mark in the arrows, verbalizing just as he/she had done 
on the front of the card. 

Step 4: The experimenter recorded the order of the child's 
response, and the card was erased. 

Step 5: If the child's response was incorrect, the card 
was turned over, and Steps 2, 3 and 4 were repeated. 

Step 6: Steps 2, 3 and 4 and, where necessary, Step 5, 
were repeated for the four remaining cards. 

Step 7: At the completion of the task, the child was 
asked to summarize what had been done, focussing on the 
usefulness of structured (i.e., using ‘first, second,’ etc.) 


verbalization in the recall of serial events. 


Tasks 10-16: FILMSTRIPS 


The seven filmstrips, distributed by Classroom Materials 


Company (310 North Second Street, Minneapolis, Minnesota 


55401) were designed to be used in the development of visual 
perception skills, and include seven factors of visual 


perception. 
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The filmstrips were all shown on the white wall of the 
nurse's office at the school at a distance of seven feet. 
The child was seated in a comfortable chair next to the 
projector, and was responsible for turning the strip to 
the next frame once a frame had been correctly responded to. 
Fach child saw the films individually, and responded verbally. 
In cases where the child encountered difficulty, he/she was 
asked to either step closer to the screen or to trace diffi- 
culties through with his/her fingertip on the wall-screen 
for that response. 

Only the child's errors were recorded by the experi- 
menter. In instances where there was an error, the child 
was asked to verbalize the repeated question, then to ver- 
bally work through the question and response step-by-step. 
Each frame received a correct response before the child 
went on to the next frame. The experimenter ensured, on 
the first few frames of each filmstrip, that the child knew 
what he/she was to doe In each filmstrip, the frames pro- 
ceeded from easy to fairly difficult for these particular 
children. Questions, on those filmstrips using them, 
and all responses were included with the distributor's 
instructions. 

The greatest difficulty, for those children having 
difficulty, lay in left-right discrimination. The only 
changes in the supplied questions given for each film was in 


supplying consistency in left-right search patterns. 


Nee 


aewees aro: 
ee eort “yi as ha il i Lie Dain il 
is fe: Scat tot pienso ose Sim 
mimo eal il seals "i tah: : 
jira ned b: eve a eS, sete 
site Kw wea slits 


he 


cgebly Yolen daha: awn ‘oth 
1 iatdaet: siya st 


Ale Ae 
ie { hy Bard Ge < ouRe ou 


vote yimee te | ve me ae +) ee tls ‘abl ibs te 
& etic, aks Holes, seu mmanete #*R eer 
Hs th en ene aan oni it | 


ne eae Mag st 


‘Va 


cieel oat so ete ie 


L heey sc iaaal hy da Ve 


ott ie 8 mace’ iin: sate ork ste fae phe 


Fa : i 
es tre 


, ha ; ; n 1 rh a 
‘luis oO dite Meant yeah gee a 


nat agian eqieionlty aniela ‘He “ 
simon Yel Pt ony ee ae f ie abort iar 4 
WAR ‘tani ina ths aC cme die A 

yale! ait nos easreta ee by hc) 

ih, al aie a sibien em doten aera ; 


poe Ot og ae: 


ented ea Anant ‘bith 


+1 


gama 
: re Ne 


0e0125 


Task 10: FILMSTRIP 1--VISUAL DISCRIMINATION AND SPATIAL 


ORIENTATION 


This filmstrip consisted of 36 frames and was designed 
to strengthen the ability to discriminate directional 
differences such as right-left, and above-below in relation 
to objects in space. There were a total of 94 questions to 
be responded to by the child, each involving considerable 
auditory attention and auditory sequential memory. 

Each frame consisted of a horizontal line, a vertical 
line, or a combination of both, in colors red or black. The 
child was asked to verbalize, by naming the color, the posi- 
tion of a specifically named colored dot in relation to 
these lines. Dots in frames 1-16 were either red or blue. 
Dots in frames 17-36 were red, blue, green or black. 

The experimenter said to the child, "THIS FILMSTRIP IS 
ABOUT THE POSITION OF DOTS IN SPACE. I AM GOING TO ASK YOU 
QUESTIONS ABOUT THE DOTS, AND YOU WILL TELL ME THE COLOR OF 
THE DOT WHICH IS IN THE SPACE I AM TALKING ABOUT. IF NO 
DOT DOES TTHIS, JUST SAY- NONE." * DO=YOU UNDERSTAND?= TRY 
THIS ONE [showing frame 1]. WHAT COLOR DOT IS ABOVE THE 
BLACK LINE." [If the child's response was incorrect, the 
instructions were repeated, then he/she was asked to repeat 
the question after the experimenter. | "NOW, BEFORE WE CON- 
TINUE, I WANT TO BE SURE YOU UNDERSTAND SOME OF THE WORDS 
I WILL USE. SHOW ME WHERE ABOVE THE CHAIR IS? WHERE BELOW 
THE CHAIR IS? WHERE THE RIGHT SIDE OF YOU IS? WHERE THE 
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LEFT SIDE OF YOU IS?" [Where the child had difficulty, 
time was spent on these discriminations using clues such 
as ‘which hand do you write with.*] "NOW, WOULD YOU LIKE 
TO TURN THE FILMSTRIP TO THE NEXT FRAME?" 


Task ll: FILMSTRIP 2--VISUAL MATCHING 


This filmstrip consisted of 36 frames and was designed 
to strengthen the ability to discriminate directional simi- 
larities and differences in objects, symbols and figures. 
There was one question for each frame, to which the child 
responded by saying ‘yes’ or ‘no.’ 

In frames 1-14, the child was asked to compare a form 
on the left of the frame to a form on the right. In frames 
15-36, the child was asked to compare two or more forms on 
the left to two or more forms on the right. Forms were 
divided by a vertical line. 

The experimenter said [showing the first frame], "ON 
THE WALL ARE PICTURES OF TWO FORMS. ONE IS ON THE LEFT SIDE 
=—POINT TO THE LEFT SIDE. THE OTHER, IS ON THE: RIGHT SIDE=- 
POINT TO THE RIGHT SIDE. NOW, YOUR JOB IS TO LOOK CAREFULLY 
FIRST AT THE FORM ON THE LEFT SIDE, THEN YOU ARE TO LOOK AT 
THE FORM ON THE RIGHT SIDE AND DECIDE IF IT LOOKS EXACTLY 
THE SAME AS THE ONE ON THE LEFT SIDE. IS IT FACING AND 
POINTING IN THE SAME DIRECTION? IF IT IS, ANSWER 'YES.° 
IF IT ISN'T, ANSWER 'NO.-' DO YOU UNDERSTAND? WHAT IS THE 


ANSWER TO THIS FIRST ONE?" [If the child's response was 
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incorrect, the instructions were repeated and the child was 
asked to go up and trace with his/her finger first the form 
on the left, then the form on the right. | 

When frame 15 was introduced, the child was asked to 
fo up and trace both forms on the left and both forms on 
the right. The experimenter then said, "NOW YOU MUST MAKE 
SURE THAT EACH FORM ON THE RIGHT IS EXACTLY THE SAME AS ITS 
PARTNER ON THE LEFT." Through directive questioning, the 
child was asked to verbalize left-right search patterns so 
that working from the left, on the right side, once one 


error was discovered, the response was 'no.' 


Task 12: FILMSTRIP 3--VISUAL CONSTANCY 

This filmstrip consisted of 36 frames and was designed 
to strengthen the ability to discriminate symbols and figures 
set in confusing or contrasting contexts. There was one 
question per frame, to which the child responded by saying 
nves'’ “or >’ nos” 

In each frame, the child was asked to look at a form 
at the top of the frame, then decide if the form was found 
in a box in the lower portion of the frame. In frames 1-6, 
there was only one form at the top. In frames 7-22, there 
were two forms at the top. Here the experimenter pointed 
out that both frames must be present in the box, but not 
necessarily in the same orders In frames 27-36, there were 


two pairs of letters at the top, e-g+, AB ST- The 
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experimenter pointed out that each pair of letters must be 
found in the same order, but that the pairs need not directly 
follow one another. Whenever letters were used, the child 
was asked to verbalize the letter names (in pairs where 
applicable). 

The experimenter said [showing the first frame], “LOOK 
AT THE FORM AT THE TOP OF THE SCREEN. CAN YOU SEE THE SAME 
FORM IN THE BOX AT THE BOTTOM OF THE SCREEN? IF YOU SEE A 
FORM IN THE BOX THAT LOOKS THE SAME AND IS FACING THE SAME 
er yeAS THEY FORM AT THE TOP, SAY«DYES.® ) IF NOT). SAY NOs! 
DO YOU UNDERSTAND? WHAT IS THE ANSWER TO THIS FIRST ONE?" 
[If the child's response was incorrect, the instructions 
were repeated and he/she was asked to go up and trace with 
his/her finger first the form on top, then the corresponding 


form in the box. | 


Task 13: FILMSTRIP 4--VISUAL-MOTOR (FORM) COORDINATION 


This filmstrip consisted of 39 frames and was designed 
to strengthen "the ability to discriminate and construct the 
integral components of basic forms." There was one question 
per frame, to which the child responded by saying ‘left,’ 
eriachnttor=*middles* 

In each frame, the child was asked to look at a form at 
the top left, then to compare it with the incomplete form 
at the top right. At the bottom of each frame were three 


component parts of the completed top-left form, arranged 
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horizontally, one of which would complete correctly the 
TODeDLen tt OFM. 

The experimenter said [showing the first frame ], 
"PLEASE LOOK AT THIS FORM [pointing to the upper left form]. 
NOW, SEE THIS FORM ON THE RIGHT SIDE [pointing]? IT Is 
EXACTLY THE SAME, EXCEPT THAT ONE OF THE LINES HAS BEEN 
LEFT OUT. THE LINE THAT WAS LEFT OUT WAS ONE OF THESE ONES 
[pointing | ON THE BOTTOM. LOOK AT THE TWO FORMS CAREFULLY. 
IF YOU THINK THE MISSING LINE IS THE LEFT ONE, SAY 'LEFT.' 
IF YOU THINK IT IS THE MIDDLE LINE, SAY 'MIDDLE.' IF YOU 
THINK IT WAS THE RIGHT LINE, SAY ‘RIGHT.* DO YOU UNDERSTAND? 
WHAT IS THE ANSWER TO THIS FIRST ONE?" [If the child's 
response was incorrect, the instructions were repeated and 
he/she was asked to go up and trace with his/her finger 
first the form on the upper left, then the form (and the 
missing line) on the upper right. Those children who had 
demonstrated severe left-right difficulty were allowed to 
respond ‘first,’ "*second,' and ‘third,* since the task was 


not primarily one of left-right discrimination. | 


Task 14: FILMSTRIP 5--VISUAL MEMORY 


This filmstrip consisted of 36 frames and was designed 


to strengthen the ability to recall visual stimuli. The 
filmstrip was designed in pairs of frames so that the first 
frame of a pair presented from two to four picture cards on 


the bottom, and one card turned face down on the top. The 
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second frame of the pair had either one or more of the bottom 
cards turned face down, and had the top card, which was a 
duplicate of one of the face-down cards on the bottom, turned 
up- The cards on the bottom were numbered, sequentially, 
from the left. The child's task was to recall what the 
position of the exposed top picture in the second frame had 
been in the first frame, after having seen the pictures in 
the first frame for two seconds. 

The experimenter said [showing the first frame], "LOOK 
AT THE PICTURES ON THE SCREEN. ‘THE TWO CARDS ON THE 30TTOM 
ARE TURNED FACE UP SO YOU CAN SEE THE PICTURES. THE CARD AT 
THE TOP IS TURNED FACE DOWN SO YOU CANNOT SEE THE PICTURE, 
BUT IT IS THE SAME AS ONE OF THE BOTTOM CARDS. LOOK AT THE 
TWO BOTTOM CARDS, AND SAY ‘FIRST __, SECOND __,° AND SO ON, 
SAYING THE NAME OF THE PICTURE EACH TIME. DO YOU UNDERSTAND? 
Now [turning the filmstrip to the second frame], LOOK AT THE 
PICTURE CARDS ON THE SCREEN. YOU CAN SEE THE TOP CARD. DO 
YOU REMEMBER WHICH OF THE BOTTOM CARDS IS THE SAME AS THE 
TOP CARD? TELL ME IF IT IS CARD 1 OR CARD 2." [If the 
child's response was incorrect, he/she was shown the first 


frame and asked to verbalize the position of the cards again. | 


Task 15: FILMSTRIP 6--FIGURE-GROUND 


This filmstrip consisted of 36 frames and was designed 
to strengthen "the ability to select the appropriate visual 


stimulus in spite of visual distractions." There were a 
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total of 95 questions to be responded to by the child, each 
one involving considerable auditory attention and auditory 
sequential memory. 

Each frame consisted of a triangle, a square, a circle 
or a combination of these, either juxtapositioned or over- 
lapped. Red, yellow, green, blue and black dots were 
placed in these geometical figures. The child's task was to 
identify the color of dot or dots which were located within 
a specified geometric form or within overlapping geometric 
forms (e.g., What color dot or dots are in the circle but not 
in the triangle or the square?). | 

The experimenter said [showing the first frame], "IN 
THIS FILMSTRIP, YOU ARE GOING TO SEE SHAPES WHICH HAVE DOTS 
IN THEM. JI AM GOING TO ASK YOU QUESTIONS ABOUT THE DOTS, AND 
I WANT YOU TO ANSWER BY TELLING ME WHAT THE COLOR IS OF THE 
DOT ASKED FOR IN THE QUESTION. YOU WILL HAVE TO LISTEN VERY 
CAREFULLY, AS SOME OF THE QUESTIONS BECOME QUITE COMPLICATED. 
TRY THIS FIRST ONE, “WHAT COLOR DOT IS IN THE TRIANGLE??? 

[If the child's response was incorrect, the instructions were 
repeated, then the child was asked to repeat the question 
after the experimenter. After frame 10, where overlapping 
forms were introduced, the child was also asked to go up 

and eae the form outlines with his/her finger on the wall- 


screen if his response was incorrect. | 
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Task 16: FILMSTRIP 7--VISUALIZATION 


This filmstrip consisted of 36 frames and was designed 
to strengthen and integrate all visual perceptual skills, 
focussing on left-to-right visual search patterns. There 
were a total of 80 questions to be responded to by the child. 

Each frame consisted of one, two, or three lines which 
originated from letters or numbers on the left and over- 
lapped and intertwined to end at numbers or letters, respec- 
tively, on the right. The child is asked to respond by 
choosing the number (letter) which completed the line 
started at a specifically asked letter (number). 

The experimenter said [showing the first frame], "EACH 
FRAME IN THIS FILMSTRIP IS COMPOSED OF LINES WHICH WILL BE 
ALL TWISTED TOGETHER. THEY ALWAYS BEGIN AT THE LEFT [ point- 
ing] AND END AT THE RIGHT [pointing]. THIS FIRST FRAME ONLY 
HAS “ONE LINE, AND IT BEGINS AT THE LETTER *A.* AT WHAT 
NUMBER DOES IT END?" [In subsequent, more difficult frames, 
the child was asked to first trace the line in the air with 
his/her finger if he/she made an incorrect response. If 
this did not yield a correct response after two attempts, 
the child was asked to go up to the wall-screen and trace 


the line with his/her finger. | 
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CHAPTER VI 


A PILOT STUDY 


In order to test the materials used in intervention, 
a pilot study was conducted in one of the three schools 
for a two month period early in 1976. Eighteen children 
in each of Grades 2 and 4 were selected on the basis of 
scores on the "Reading Comprehension” subtest of the 
Stanford Diagnostic Reading Test (SDRT). Those children 
who scored below the 50th percentile were included in 
the pilot study. Needless to say, different children were 
involved in the pilot and in the main study. 

Three levels of intervention were conducted in the 
pilot study, namely: (a) Minimum intervention, where the 
child viewed only the seven filmstrips; (b) Medium inter- 
vention, where the child was asked to complete various 
successive tasks; and (c) Maximum intervention, where the 
child was asked to complete various tasks, but was instruc- 
ted in the use of verbal mediation and in the effective use 
of strategies. Children in Grades 2 and 4 were grouped 
into the three intervention levels, resulting in six 
experimental conditions. Intervention was conducted in 
groups of three for each condition for one-half hour daily, 
two days per week for eight weeks. This made a total of 


eight hours of group remediation per child. 
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Analyses of variance yielded significant differences 
in pre/post means between grades for all tests. This 
finding was expected. Analyses also revealed significant 
differences in pre/post means between the Minimum and the 
Medium and Maximum groups (grades combined) for Serial 
Recall (F=27.7, df=2/30, P<.001; F=32.12, df=2/30, P<.001, 
respectively), Free Recall (F=36.9, df=2/30, P<.001; 
F=45.82, df=2/30, P-.001, respectively), and Memory For 
Designs (F=11.9, df=2/30, P-.0013; F=17.5, df=2/30, P<.00l, 
respectively). There was no significant difference in 
pre/post group means for Raven's Coloured Progressive 
Matrices or Color Naming. Digit Span-Forward was not 
administered. These results suggest that intervention was 
effective in teaching the use of successive and possibly 
simultaneous strategies since Serial Recall and Free Recall 
consistently load on the successive processing factor and 
Memory For Designs consistently loads on the simultaneous 
processing factor. The failure to find significant differ- 
ences in pre/post intervention group means on the SDRT can 
be attributed to (i) the fact that "Reading Comprehension" 
may require simultaneous processing while most of the tasks 
included focussed primarily on successive processing, and/or 
to (ii) the small number of hours given for remediation. 

The findings from the pilot study were of assistance 
in a number of ways: (a) in determining the feasibility of 


improving reading comprehension by means of a nonacademic 
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training programs; (b) in determining the appropriateness 
of the tasks in terms of their successive and simultaneous 
character; (c) in determining the number of children to be 
included in each session; (d) in determining the amount of 
time required for each task; and finally, (e) in determining | 
the necessity for retaining the three different intervention 
levels. 

Those tasks which were found to be easy for the chil- 
dren, and those which were felt to focus primarily on simul- 
taneous processing were omitted from the present study. 
some of the tasks were modified to include different source 
materials or instructions. Only those tasks which met these 
requirements and which fit comfortably into a 35 minute 
session were retained for the present study. 

Although groups of three children were workable, the 
disruption to the total classroom was less if only one child 
was removed at a time. 

A Minimum intervention group had been included in the 
pilot study in order to control for the Hawthorne Effect. 
Since changes for this group in the pilot study were 
extremely minimal, it was decided, in the interest of time 
and available students and personnel to omit this group in 
| the final study. Both the Medium and Maximum intervention 
groups in the pilot study had shown improvement between pre- 
and post- test on the Primary Test Battery. However, 


improvement for the Maximum intervention group was clearly 
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the best. The pilot study did not have a Control group, the 
Minimum intervention group serving as the control. In the 
final study, it was decided to maximize contrast by giving 
the remedial program to one group while withholding it from 
a comparable group; both groups, however, continued to 


participate in the regular class program. 
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CHAPTER VII 


THE SUCCESSIVE-SIMULTANEOUS PROCESSING MODEL: 
A TEST OF HYPOTHESIS 1 


HYPOTHESIS 1: Factor analysis of the Primary Test Battery 
will yield the factors of successive and 


simultaneous processing. 


The question posed by this hypothesis is whether the 
cognitive performance in children ranging from academically 
“below average" to academically "average" can be explained 
by the successive-simultaneous processing model. Successive 
and simultaneous modes of information processing have been 
shown to be stable variables in examining individual differ- 
ences within and across varying samples. The present study 
examines the applicability of the model to a sample of 
Grade 4 students with differing levels of academic per- 
formance. 

Pre= and post- test means and standard deviation from 
the eight marker tests for the Experimental and Control 
groups, respectively, are presented in Table ll. In order 
to test Hypothesis 1, principal components analyses with 
varimax rotations were used, as this had been used in pre- 
vious research on the Primary Test Battery. According to 
the Kaiser-Guttman rule, only factors with eigenvalues 


greater than 1.0 were accepted. The factor matrices are 
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Table 11 


Means and Standard Deviations for the Eight Marker 
Tests for the Experimental Group (n=34) and the 
Control Group (n=34) at Both Pre- and Post- Test 
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EXPERIMENTAL GROUP 


MARKER PRE- POST- 
tes TS Mean SD Mean sD 
RAVEN'S MATRICES lee iba 5.14 28.73 4.57 
MEMORY FOR DESIGNS 4 Ok 3429 rena. 150 
SERIAL RECALL 61.29 11.40 75-61 6.80 
FREE RECALL 71023 7°87 84.23 5.04 
DIGIT SPAN=-FORWARD Saie3 077 6.00 1.05 
COLOR NAMING 5S eis) 8.32 29 4h 5.84 
BENDER GESTALT 4.58 Qeil3 2-08 56 
SCHONELL 43.12 9-91 54.06 11.97 


CONTROL GROUP 


MARKER PRE= POST-= 

JLRS MS) Mean SD Mean SD 
RAVEN'S MATRICES 27 44 4.22 28.76 4.81 
MEMORY FOR DESIGNS 4.29 3-41 Si WA, LEN ES, 
SERIAL RECALL 66.20 8.39 66.79 8.07 
FREE RECALL 73-38 Vise 75259 6.77 
DIGIT SPAN-=FORWARD 541 » 86 See 087 
COLOR NAMING 33.68 6.92 33.4370 8.07 
BENDER GESTALT 4.20 2.66 4.23 244 
SCHONELL 40.50 (Ep iak 45.61 748 
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presented in Tables 12 and 13, respectively, for pre- and 
post- test. 

Tables 12 and 13 show that two factors were clearly 
obtained at both pre- and post- test, respectively. With 
the exception of the loading of Color Naming on the factor 
identified as successive processing rather than on the 
factor identified as speed, factor loadings conform closely 
to the pattern established in previous research. Factor I, 
identified as successive processing, has high loadings from 
Serial Recall (SR), Free Recall (FR), Digit Span-Forward 
(DS-F), and Color Naming (CN). CN measures latency, thus 
the negative sign. Factor II, identified as simultaneous 
processing has high loadings from Raven's Coloured Pro- 
gressive Matrices (RCPM), and Memory For Designs (MFD). 

MFD is an error score, thus the negative sign on the RCPM 
reflects the opposite to this. These results were consis- 
tent for both pre- and post- tests. The pattern of factor 
loadings cannot be compared for pre- and post- test because 
of the possible effects of intervention on the Experimental 
rroupe However, the emergence at pre=- and post- test of | 
factor patterns and loadings similar to those of previous 
research suggests that the successive-simultaneous pro- 
cessing model can be applied to the data from the present 
study, and that the factors of successive and simultaneous 
processing, as measured by the Primary Test Battery, did 


in fact emerge. Hypothesis 1 is thus supported. 
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Table 12 


Principal Components Analysis with Varimax Rotation of 
the Primary Test Battery at Pre-Test 
(N=68) 


Fac tors 
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DIGIT SPAN-}¥FORWARD 0 594 138 ©372 
COLOR NAMING -.601 #60 2387 
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Table 13 
Principal Components Analysis with Varimax Rotation of 


the Primary Test Battery at Post-Test 
(N=68 ) 
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Factors 

Naa ee Successive Simultaneous h* 

RAVEN'S MATRICES -.186 .877 804 
MEMORY FOR DESIGNS ~.248 ~ 826 0743 
SERIAL RECALL 0916 2014 840 
FREE RECALL «894 2074 805 
DIGIT SPAN-FORWARD °759 0131 0593 
COLOR NAMING =+577 2089 0341 
Variance 2 644 1.482 4.125 
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The scores from the Bender Visual-Motor Gestalt (BC), 
and the Schonell Graded Word List (SCH) were factor analyzed 
in conjunction with the Primary Test Battery, for both pre- 
and post- tests. The BG, as opposed to the MFD, does not 
rely on memory in the reproduction of geometric designs. 
Rather, the child can constantly refer to the stimulus. The 
SCH, while primarily an academic achievement-related test, 
requires a systematic search pattern for word attack. The 
SCH has been included in factor analysis on achievement and 
intelligence, where, along with other verbal and reading 
skills, it loaded on the factor termed "Verbal Intelligence" 
(Krywaniuk, 1974). When included in factor analysis on 
achievement and the Primary Test Battery, it loaded along 
with other reading and verbal skills on the factor termed 
"Reading" (Krywaniuk, 1974). Principal components analyses 
with varimax rotations for the data in the present study 
are reported in Tables 14 and 15 for pre- and post- test, 
respectively. 

For pre- test, the three factors whose eigenvalues 
were greater than 1.0 were accepted. Factor I, identified 
as successive processing, has high loadings from SR, FR, 
and CN. CN measures latency, thus has a negative sign. 
Factor II, identified as simultaneous processing, has high 
loadings from RCPM, MFD, and BGe MFD and BG reflect error 
scores, thus the negative sign on RCPM reflects the opposite 


to this loading. Factor III, tentatively designated as 
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Table 15 


Principal Components Analysis with Varimax Rotation of 
the Eight Marker Tests at Post-Test 


(N=68) 
Factors 

VARIABLES Successive Simultaneous né 

RAVEN'S MATRICES =6221 «846 764 
MEMORY FOR DESIGNS -.218 ~ 809 a70L 
SERIAL RECALL 0894 2015 »800 
FREE RECALL 869 2063 °759 
DIGIT SPAN-FORWARD © 735 0113 °553 
COLOR NAMING | - 0590 2072 «353 
BENDER GESTALT - 439 ~ 435 2381 
SCHONELL 0534 260 0353 
Variance 3-017 1.648 4.664 
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reading, has high loadings from DS-F and SCH, and a slight 
negative loading from RCPM. It may be useful to consider 
that this is a span factor. None of the 68 subjects 
experienced difficulty with DS-F or SCH until the item pre- 
sented was composed of more than four units (digits or 
letters, respectively). RCPM has six alternatives from 
which to choose. The negative RCPM loading may reflect a 
failure to look at all six alternatives, which interfered 
with successful completion of the task. SR and FR, which 
have only four units for each item, did not pose a span 
difficulty, and thus did not load on this factor. The 
factor patterns obtained from the present factor analyses 
were similar to those obtained by Krywaniuk (1974). Factor 
analysis ah achievement and cognitive tests for both high 
and low achievers in the third grade indicated that Figure 
Copying loaded on the simultaneous factor (Krywaniuk, 
1974). As was pointed out in Chapter IV, Figure Copying 
and BG are very similar tests. The loading of BG on the 
simultaneous factor in the present analyses is consistent 
with previous research using the Figure Copying Test 

(refer to Table 9, in Chapter IV). In the same analysis 

as just previously mentioned, Krywaniuk (1974) also found 
that SCH loaded on a factor which he labelled "Reading." 
However, inspection of the other tests which loaded on 

this factor reveals that these tests also require attention 


and responses to longer combinations of units of material 
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(i.e., Gates-MacGinitie Vocabulary and Comprehension sub- 
tests, Spelling, and Stanford Achievement “Paragraph Mean- 
ing" subtest). Thus, the SCH loading in the present 
analysis is consistent with previous findings. 

At post- test, there emerged only two factors with 
eigenvalues greater than 1.0. Factor I, identified as 
successive processing has high loadings from SR, FR, DS-F, 
CN, and SCH. CN measures latency, thus it has a negative 
sign. Factor II, identified as simultaneous processing, 
has high loadings from RCPM and MFD. BG loaded about 
equally on Factors I and II. MFD and BG are error scores, 
thus have negative signs. A third factor did not emerge. 
It seems that successive processing strategies had become 
sufficient for solving DS-F and SCH. A comparison between 
pre- and post=- test factor patterns and loadings is not 
possible because of the confounding effect of including the 
Control group, which did not receive intervention, in post- 
test analysis. However, possible reasons for the relation- 
ships between the two additional tests and the Primary 
Test Battery at post- test, as compared to pre=- test, will 


be more illustratively explained in the next chapter. 


Summary 
The similarity of the results of the analyses in the 


present study to those reported in previous research 


suggests that the successive-simultaneous processing model 
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can be applied to the data of the present study. Hypothe- 
Sis 1 can therefore be accepted. 

Pre=- and post- test factor patterns could not be com- 
pared, since data from all 68 subjects was used. Thus, 
post=- test results were confounded by inclusion of the 
Control group, which had received no intervention. Howe- 
ever, possible reasons for the change in factor structure 
and loadings will be discussed in the next chapter. 

Results from these analyses must be regarded with some 
caution. Principal components analysis should ideally have 
a sample size of at least 100 (Gorsuch, 1974). However, 
results are suggestive and tend to confirm findings from 


previous research. 
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CHAPTER VIII 


THE APPLICABILITY OF INTERVENTION: 
A TEST OF HYPOTHESES 2(a) AND 2(bd) 


A+ HYPOTHESIS 2(a)s Improvement in performance on the 
successive and simultaneous marker 
tests following intervention will be 
greater for the Experimental group 


than for the Control group. 


This hypothesis poses the question of whether remedial 
intervention which stresses the use of successive strate- 
gies will improve cognitive performance, as measured by the 
marker tests. In previous chapters, it has been shown that 
successive processing skills are important to academic 
achievement. Consequently, an intervention program (de- 
scribed in Chapter V) which emphasized the use of successive 
strategies was designed and implemented with children who 
were both academically “average” and academically “below 
average." 

Pre- and post- test means and stardard deviations, 
based on all 68 subjects, for the eight marker tests were 
presented in Table 11. Table 16 presents, for the four 
groups used in the present study (n=17), the means and 


standard deviations for the eight marker tests, at both 
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pre- and post- test. In order that the data be more illus- 
trative, the means for each of the marker tests were con- 
verted into standardized group means for pre- and post- 


test using the appropriate data, respectively: 
oup(n=17) ~ * 
SD 


total( N=68 


(Ferguson, 1971). 
total (N=68) 5 


These standardized group means are presented in Table 17. 


Discussion of Pre=- to Post- Improvement: Analyses of Variance 


Analyses of variance were calculated separately, for 
each of the marker tests, using a three factor design with 
repeated measures on the last factor (Winer, 1962). The 
factors were: Experimental/Control; "Average"/"Below Aver- 
age"; and Pre-/Post= Test Scores. A summary of these 
analyses is presented in Table 18. On all tests, the aver- 
age performance of all subjects improved significantly 
between pre- and post- tests. This improvement could be 
interpreted to be the result of maturation and/or practice 
effect. However, on all tests, with the exception of RCPM, 
there was a significant Exp/Cont X Pre/Post interaction. 
This would indicate that while some pre/post improvement 
may have been attributable to maturation and/or practice 
effect, a major portion of the improvement was attributed 
to experimental intervention. These interactions will be 


discussed separately under each marker test. 
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1. Raven's Coloured Progressive Matrices (RCPM) 


The summary of the analysis for the RCPM is presented 
in Table 19. The analysis indicates that the average per- 
formance of both groups on the RCPM improved between pre- 
and post- test. When the results were analyzed separately 
for each group (t-tests), there was no significant improve- 
ment for any one groupe Thus, in the present analysis, 
the pre/post improvement acquired significance from the 
combined improvement of all groups, and could, in fact be 
due to maturation and/or practice effects, and not due to 


intervention. 


2. Memory For Designs (MFD 

The summary of the analysis for the MFD is presented 
in Table 20. Both the Pre/Post main effect and the 
Exp/Cont X Pre/Post interaction are significant. While 
both groups showed improvement between pre- and post- test, 
improvement for the Experimental group was significantly 


greater than improvement for the Control group. 


3. Serial Recall (SR) 


The summary of the analysis for SR is presented in 
Table 21. Both the Pre/Post main effect and the Exp/Cont X 
Pre/Post interaction are significant. While both groups 
showed improvement between pre- and post- test, improve- 
ment for the Experimental group was significantly greater 


than improvement for the Control group. 


ers 


revealed, us ey us bs 
once opaianae att putt! 


coer need nate " 
| met | 
Vinh siagee VERN / ie’ ala 


a 
eed! 


nw Pores 0 tLe Te. Fy Le. 8 


*% | ey ae : " re Fa } 4 a 
4 4% a, 
Py a | fig pl te Or 
t 5 
, s é 
in? aun ; \ AL ¥ Pee t 


bent apes Ves Can eihe vot stn nnd 
om inptis sigaite Th ene i 


ait eb iy dt ae pes 


4 pe) 


datos wrt aaa al ts 

s hibnanlealek Oh Re 0 ieione i been 

: Seg t\qee oct ben Jaws eth piety J 
lia avd ehh | iuiohsenasts isd 


neque aban aie a men ; 


eo el 54 


Ze 
= c9° 9G °¢ 
= Ze°T 99°¢ 
= 64°? Go°HT 
TOO? HO°E€? OOSSET 
EL26e 
= €o° 90°T 
= cee 0S°g 
= Ot° 99°ST 


9 29° 99E dag m Cans x 9 
T 99°¢€ Dav 
u Oat a 
ie Go°HT OV 
i DOFCET (480qg/82g)9 
89 00°H2S Cans uTuitM 
19 LE*€0SzZ daz m fqn¢g 
it GOSE GY 
i 0S°g (uAVEu/uAVa ) 
if 95°ST (9U0D/dxq)y 
Lg OS°*ezSz2 Cans yag 


d dd SW dd SES) . HOYNNOS 


(NdDY) SeoTtaz ey SATSSEISOIg paanoto) S,UeAeY JoOZ 
be7,Bvedey rz0x,0¥eq auc UTM BOUBTIBA JO stskTeuy Aen-eeauy 


6T eTQeay 


@@ 0155 


Ses 49 
= Le°t Coet I 
= AS 90°T T 
TOO* BL°Sz2 94°S8 fd 
T00° 2H Qty 90° T9T T 
89 
60°€T 49 
= go° 90°T 7 
= 06° 94°TT. a 
= Of°? CLs Oe iE 
Ae) 


88°cTz 
CSch 
OO St 
92°S8 
90° T9T 
00°S9t 


76° 2E8 
ooaL 

94°TT 
CLSOC 
00°088 


das m fang x 9 
av 

OE 

OV 

(¥80q/e1g )9 
fans utTu.TM 


dis m fqns 
av 
(wAVEu/uAVu ) a 
(3U0D/dxq)¥ 
fans 40g 


d a SW ad SS aOuNOS 
4S ae is 


(CHW) Sustseq aog ATowaw soz 
peyeedey 10,9eq aUC UTM eouetieq Jo stskleuy ALepy-aearuy, 


Oc STARZ 


00 0156 


ee ee ee 


€2°Te 
00°49 
4h STT 
69°€09T 
00°068T 


ST° TET 
HEME 

OO°STE 
00°0€T 


9 


89 


79 


(US) T[TBOeY TetTazes aoz 
pezyvedey a0,0e8y auUO UZTM SoUBTIBA JO STSkTeuy AeM-saaU, 


Te eTqey 


T8°0€o~ 
00°29 
tt? STT 
69°£09T 
00*O68T 
0S°602S 


TE*S6Eg 
6T°OT 
O00°STE 
00°O€T 
0S°0S88 


daz m fans x 9 
OdV 

OG 

OV 

(980g /edg)O 
Cans uTUaTM 


daz m Cqns 

ay 
(uAVEn/uAVa) 
(7U00/dxq) y 
Cans jeg 


ae 


~ 


te eae 


_ 


P, 
. 
1, 


002157 


4. Free Recall (FR) 


The summary of the analysis for FR is presented in 
Table 22. On this test, both the Exp/Cont and the Pre/Post 
main effects, as well as both the Exp/Cont X Pre/Post 
interaction and the "Av"/"BAv" X Pre/Post interaction are 
all significant. The overall performance of the Experi- 
mental group was significantly higher than that of the 
Control groupe When the results were analyzed separately, 
the pre-test difference in scores between groups was not 
significant (t=-1.12, df=66, P>.05). Thus, significant 
difference in overall performance is mainly due to combin- 
ation of all pre/post differences in performance. While 
both groups showed improvement between pre=- and post= test, 
improvement for the Experimental group was significantly 
greater than improvement for the Control groupe While both 
the “Average" and "Below Average” groups showed improvement 
between pre- and post- test, improvement for the “Below 
Average" group was significantly greater than improvement 


for the “Average” group. 


5+ Digit Span-Forward (DS-F) 


The summary of the analysis for DS-F is presented in 
Table 23. The Pre/Post main effect, the Exp/Cont X Pre/ 
Post interaction, and the Exp/Cont X "Av"/"BAv" X Pre/Post 
interaction are all significant. While there was an over~- 


all improvement between pre- and post- test, the 
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Experimental group improved Significantly. The effect of 
intervention on the degree (and direction) of change is 
dependent upon the "“Av"/"BAv" subgrouping within the Exp/ 
Cont grouping. Thus, while the Experimental "Below Aver- 
age” group showed greater improvement than the Experi- 
mental “Average” group, the difference was not significant 
(t=-1.14, df=32, P>.05). The Control “Average” group 
showed improvement, while the Control "Below Average" group 
showed decrease. This difference in change was significant 
(t=2.84, df=32, P<.01). Concomitantly, the difference in 
change between the Experimental "Below Average" group and 
the Control "Below Average" group was also significant 
(t=4.03, df=32, P<.001), while the difference in change 
between the Experimental “Average” group and the Control 
"Average" group was not significant (t=.71, df=32, P>.05). 
Thus, the ABC interaction Feratio acquired significance 
from the pronounced decrease in pre/post performance of 
the Control "Below Average" group, which is difficult to 
explain. A possible, admittedly post hoc explanation, is 
that the "Below Average” students had all found this task 
difficult at pre- test. However, they were motivated to 
perform well since they did not know the purpose of the 
tests. At post- test, the Control "Below Average" group 
had not had the benefit of intervention, and knew that 
results of the test would have no bearing on their future. 


Thus, they may not have been motivated to try beyond their 


level of competence. 
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6- Color Naming (CN 

The summary of the analysis for CN is presented in 
Table 24. The “Av"/"BAv" main effect, the Pre/Post main 
effect, and the Exp/Cont X Pre/Post interaction are all 
significant. The overall performance of the "Average" 
group is significantly better than that of the “Below 
Average” groupe When the results were analyzed separately, 
the pre-test difference in scores was significant (t=2.59, 
af=66, P<.01), while post-test differences were not 
significant (t=-1.47, df#66, P>.05). Differences in 
scores were always in favor of the “Average” group, but 
the significance of the overall difference is due mainly 
to the initially lower scores and subsequent degree of 
change in the “Below Average” group. While there was an 
overall improvement in scores (i.e., decrease in time) 
between pre- and post- test, the Experimental group 
improved significantly while the Control group showed a 


very slight (nonsignificant) decline. 


7. Bender Visual-Motor Gestalt (BG) 


The summary of the analysis for 3G is presented in 
Table 25. The Exp/Cont main effect, the Pre/Post main 
effect, and the Exp/Cont X Pre/Post interaction are al 
significant. The overall performance of the Experimental 
group is significantly better than that of the Control 


groupe When the results were analyzed separately, the 
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pre- test difference in scores was not significant (t=.64, 
df=66, P>.05). Thus, a difference in overall performance 
is mainly due to post- test improvement in the performance 


of the Experimental group. 


8. Schonell Graded Word List (SCH) 


The summary of the analysis for SCH is presented in 
Table 26. The Exp/Cont main effect, the "Av"/"BAv" main 
effect, the Pre/Post main effect, and the Exp/Cont X 
Pre/Post interaction are all significant. The overall 
performance of the Experimental group was significantly 
better than that of the Control group. When the results 
were analyzed separately, the pre= test difference in 
scores was not significant (t=1.03, df=66, P>.05) as was 
anticipated. Thus, significant difference in overall 
performance is mainly due to post- test differences in per- 
formance. | 

The overall performance of the “Average” group was 
significantly greater than that of the "Below Average" 
groupe When the results were analyzed separately, the pre- 
test differences were significantly different (t=5.67, 
df=66, P<.001), as were the post- test differences (t=4.18, 
df=66, P<.001). These results had been expected, on the 
basis of the academic difference between the “Average” and 


"Below Average” groupse 
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While both groups showed improvement between pre- 
and post- test, improvement for the Experimental group was 
significantly greater than improvement for the Control 


froupe 


summary: A Test of Hypothesis 2(a) 


In order to test Hypothesis 2(a), a three-way analysis 
of variance with repeated measures on one factor was calcue 
lated for each of the eight marker tests. These analyses 
indicated that while overall performance on the test items 
improved between pre=- and post- test, improvement for the 
Experimental group was significantly greater than improve- 
ment for the Control group on all marker tests except RCPM. 
Hypothesis 2(a) can therefore be accepted for these marker 
tests. 

Intervention, in the present study, emphasized the 
successive strategy, with concomitant secondary emphasis on 
the simultaneous strategy where this was amenable to the 
particular task. An important facet of the intervention 
was the child's verbalization and his active participation 
on the tasks. Both RCPM and MFD are primarily simultaneous 
taskse However, MFD lends itself better to the procedures, 
and to the type of interaction with the tasks used in 
intervention, iee., the child must verbalize and actively 
participate in both completion of the task and in acquir- 


ing the strategy being presented. The intervention 
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procedures included labelling, consistent search and 
recall, and verbalization of each action. Jensen (1966) 
pointed out that RCPM is a task which does not immediately 
appear to be verbal, and may not tend to arouse verbaliza- 
tion in children who are nonmediators. The format of 

RCPM does not allow for active manipulation of the mater- 
ial, thus may not have initiated verbal search and recall. 
However, training in verbalization, and the use of the 
successive strategy, did significantly improve scores on 
tests measuring successive processing, while concurrent 
consistent use of procedures, e.g-, search and recall pat- 
terns, improved scores on tests such as MFD. Similarly, 
training in successive skills would appear to have trans- 
ferred to word attack skills, as was measured by the 
achievement-related SCH. This interpretation seems feasi- 
ble, since phonetic word attack, which is taught in these 
schools, requires a consistent left-right search pattern 
followed by successive phonetic recall in blending. This 
finding has important implications for future research, as 
well as for classroom applicability. A test, which has 
been used primarily as a measure of word attack level, has 
been shown to be a fairly sensitive measure of strategy 
usage. Further, the strategy used is susceptible to 
strengthening, or to change where it had been inappropriate. 
Thus, it would appear that word attack skills can be 


strengthened by training the use of predominantly succes- 


sive strategies. 


“bei i i ¥ i ot odin 
(jae wy nen’ i tt - ) 
aii Sh ON PRS ott: a His 7 ‘ ‘ | | 
te tawrot oft Ve “eae anh i 


ee Me ee Ro -P tot sell i: 


ony Te) eeu Cane” 


Pre wes ais ee sinaese'’ 


ater, Lao) Pig COMeee “wee oe ‘ 
y 3 tc % 
wt des im f Hy . ie) Petre A t 4 ‘ i iN P iy i 
J ie) we aa, \ pA) hy et aa 4 ft 1 ne sent ? 


ee ee a piven 1st 


| nite gat reuters | paeiy w es pte. talents nA") 
eit eal ote ited on ec i aoe : aad “stg eaeator) ° 
wipe Ge SOR het a tot eis eH 
ee itor teed aabtne: wivoblataand ait wat 
cFe BY ob Akai’: -aesnoststneaatet 


| ny Re 
hy Ap saeAO iy spats ‘dah ete senda: Die 7. 
ee ae eee og tt a onl swsosnent ‘set a 


bio hey ween sealed. oe ‘ei eiinantea:® 


ve 


jan ~Lewer Ponery 
“pares 46 rise sy ndbnstent tint a ‘od: on 


ote A ae 7 bea yuotunete wns oir ata ; 


evn : nh » © 


sya) seosnoant fem ch bat, at etautn anaes ot 2 , anita re 
etiveo) aliite SORte Dry, ‘ate tenqas stu. th, § | 


-eanone vite ugha te: eae ott qedbaet ue 


ra NO 


Per eri ete: 


Be HYPOTHESIS 2(b): Within the Experimental ZYOup, 
improvement in performance on the 
successive and simultaneous marker 
tests after intervention will be 
greater for the "Below Average" group 


than for the "Average" group. 


As was discussed in previous chapters, it has been 
consistently demonstrated that children with learning prob- 
lems and low academic achievement have poorly developed 
sequential skills. Krywaniuk (1974) and Cummins and Das 
(1977) have shown that success in reading is strongly 
related to successive processing. This being the case, 
intervention which predominantly stresses the use of 
successive strategies should be more beneficial to those 
children who are “Below Average" academically than to those 
who are academically "Average." The latter group of chil- 
dren should have more highly developed, and/or make more 
efficient use of, successive strategies, and thus may not 
benefit as much from extensive training in the use of 
these strategies. 

The analyses in this section were based on the data 
from the 34 subjects in the Experimental group.» Means and 
standard deviations for the eight marker tests, at both 
pre- and post- test, were presented in Table 16 seein 


order to test Hypothesis 2(b), a t-test for two independent 
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means was calculated for each marker test, using the 
difference between pre- and post- test means for each 
group (Winer, 1962). A summary of these analyses is pre- 
sented in Table 27. Significant differences in pre/post 
means between the “Average” Experimental group and the 
"Below Average" Experimental group were revealed for SR 
and FRe In both cases, improvement for the "Below Aver- 
age" group was significantly greater than improvement for 
the “Average” group. The fact that significant differ- 
ences in improvement were not revealed for the other six 
marker tests means that Hypothesis 2(b) cannot be accepted. 
However, inspection of the means of the six remaining 
marker tests reveals that, while both groups improved 
between pre- and post- test, on five of the six tests 
improvement for the "Below Average” group was greater, 
although not significantly so, than improvement for the 
"Average" group. One important fact to keep in mind is 
that in the present study, the "Below Average” groups were 
essentially a lower extension of the "Average" groups. The 
trend noted in the results of the present study has defi- 
nite implications for future research using children whose 
achievement is truly below average for their mental and 


chronological age. 
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CHAPTER IX 


THE DEVELOPMENT OF EFFICIENT STRATEGY USE: 
A TEST OF HYPOTHESES 3(a) AND 3(b) 


HYPOTHESIS 3(a): After intervention, the number of chil- 
dren effectively using successive pro- 
cessing strategies will be greater for 
the Experimental group than for the 


Control group. 


This hypothesis queries whether intervention which 
stresses the use of information processing strategies 
will improve individualized efficiency in information pro- 
cessing. In the previous chapter, it was shown that 
intervention was effective in improving cognitive per-~- 
formance. It is assumed that improved cognitive perform- 
ance is the result of more efficient use of information 
processing strategies. 

The analyses in this section were based on the data 
from all 68 subjects used in the study. Tables 12 and 
13 have shown that at pre- and post- test, respectively, 
two factors were clearly obtained from the Primary Test 
Battery, namely, successive processing, and simultaneous 
processing. However, for the present analyses, only those 


four tests which have been shown by previous research to 
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load consistently on one factor or the other were chosen. 
SR and DS-F have been shown to load consistently on the 
successive processing factor, while RCPM and MFD have been 
shown to load consistently on the simultaneous processing 
factors In order to ensure a true numerical representa- 
tion of high and low factor scores, for the following 
analyses the error score of the MFD was changed to a score 
representing the number correct out of a possible 45. The 
factor matrices, using only the four tests mentioned above, 
are presented for pre- and post- test in Tables 28 and 29, 
respectively. 

In order to test Hypothesis 3(a), factor scores for 
each child were calculated at both pre- and post- test. 
Factor scores are based on the matrix computed from the 
respective principal components analysis with varimax 
rotation. Thus, each child was designated a specific 
score on each of the factors, successive and simultaneous, 
at both pre- and post- test. In this way, overall factor 
structure is represented as individual scores for each 
child. 

By deriving the median factor score for each of the 
factors, it was possible to designate children into one 
of four categories: High Successive-High Simultaneous 
(HSu-HSi); High Successive-Low Simultaneous (HSu-LSi); 


Low Successive-High Simultaneous (LSu-HSi); and 
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Table 28 


Principal Components Analysis with Varimax Rotation of 
Four Tests of the Primary Test Battery at Pre-Test 


(N=68 ) 
Factors 
VARIABLES Successive Simul taneous n@ 
MEMORY FOR DESIGNS e151 0826 °705 
SERIAL RECALL 966 064 937 
DIGIT SPAN-FORWARD °959 049 ©922 
Variance 1.878 1.416 3.293 
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Table 29 


Principal Components Analysis with Varimax Rotation of 
Four Tests of the Primary Test Battery at Post-Test 


( N68 ) 
Factors 

ep SN aL 2 
VARIABLES Successive Simultaneous h 
RAVEN*S MATRICES -2192 »872 798 
MEMORY FOR DESIGNS 0270 «837 °773 
SERIAL RECALL 0963 -.001 0927 
DIGIT SPAN-FORWARD 0959 °055 6922 
Variance 1.956 1.464 3.420 
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Low Successive-Low Simultaneous (LSu-LSi). Table 30 pre- 
sents the number of Experimental group children within 
each of the four categories at both pre- and post- test. 
Table 31 presents the number of Control group children 
within each of the four categories at both pre- and post- 
test. A significant difference between proportions at 
pre- and post- test was revealed for both Experimental and 
Control children designated as LSu-LSi. While the pro- 
portion of LSu-LSi decreased significantly within the 
Experimental group, the proportion increased significantly 
within the Control group (z==-3.25, P<.001; z=2.30, P<.05, 
respectively). 

By combining the HSu-HSi and HSu-LSi groups, it was 
possible to compare HSu children at pre- and post= test. 
Within the Experimental group, there was a significant 
increase in the proportion of children designated as HSu 
(z=-4,.22, P<.001), while within the Control group there was 
a significant decrease in the proportion of children 
designated as HSu (z=3.16, P<.001). When HSi children 
were compared, by combining HSu-HSi and LSu-HSi, there was 
no significant difference between proportions at pre- and 
post- test for either the Experimental group or the Control 
group (z=-1.16, P>.05; z=1.27, P>.05, respectively). 

These results indicate that the proportion of children 


in the Experimental group categorized as LSu-LSi decreased 


significantly. While there was a significant increase in 
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Table 30 


The Number of Experimental Group Children Within Each 
of the Four Categories at Both Pre- and Post- Test 
(n=34) 


Table 31 


The Number of Control Group Children within Each of 
the Four Categories at Both Pre- and Post- Test 
(n=34) 
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the proportion of Experimental group children designated 
as HSu, the increase for children designated as HSi was 
not significant. These findings support the supposition 
that effective use of successive processing strategies can 
be taught. 

It was thought that examining individual pre/post 
changes in factor scores would provide further supportive 
evidence that efficient strategy usage can be taught. The 
categorizations into HSu-HSi, HSu-LSi, LSu-HSi, and LSu-LSi 
were again examined, this time comparing separately each 
individual's pre- and post- test factor scores. In this 
manner, it was possible to determine if each child had 
improved, remained the same, or decreased in the efficient 
use of either the successive or the simultaneous processing 
strategies. Table 32 presents the pre/post changes in 
successive processing within both the Experimental and 
Control groupse The proportion of children who decreased 
in the efficient use of successive processing was signifi- 
cantly greater for the Control group than for the Experi- 
mental group (z=-3.15, P<.001). Conversely, and logically, 
the proportion of children who increased in the efficient 
use of successive processing was significantly greater 
for the Experimental group than for the Control group 
(z=2.77, P<.0l). The Experimental/Control difference in 


the proportion of children who showed no change in use of 
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Table 32 


Pre/Post Changes in Successive Processing within 
both the Experimental and Control Groups 


Decreased 
Improved 


No Change 
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successive processing was not significant (z=.60, P>.05). 
Table 33 presents pre/post changes in simultaneous pro- 
cessing within both the Experimental and Control Lroups. 
While the Experimental group did show more improvement 
than did the Control group in efficient use of simultaneous 
processing, this difference was not significant (z=1.28, 
P>.05)- The Experimental/Control difference in the pro- 
portion of children who showed no change in use of simul- 
taneous processing was not significant (2=.37, P>.05). 


Hypothesis 3(a) can therefore be accepted. 


HYPOTHESIS 3(b): After intervention, the number of chil- 
dren in the Experimental group effectively 
using successive processing strategies 
will be greater for the "Below Average" 


group than for the “Average" group. 


The factor matrices using only the two tests shown 

by previous research to load consistently on the successive 
factor (SR and DS-F), and the two tests shown by previous 
research to load consistently on the simultaneous factor 
(RCPM and MFD) were presented for pre- and post=- test in 
Tables 28 and 29, respectively. The factor scores for 

each child at pre- and post- test were presented in Appen- 
dix J. Table 34 presents the number of children from the 


Experimental "Average" and Experimental “Below Average" 
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Table 33 


Pre/Post Changes in Simultaneous Processing within 
both the Experimental and Control Groups 
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Table 34 


The Number of Children from the Experimental "Average" and 
Experimental “Below Average" Groups within Each of the Four 
Categories at Both Pre= and Post= Test 


(n=34) 
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groups within each of the four categories (HSu-HSi, HSu- 
LSi, LSu-HSi, LSu-LSi) at both pre- and post- test. By 
combining the HSu-HSi and HSu-LSi categories, it is 
possible to compare HSu children at pre~ and post- test. 
While the proportion of children in the Experimental 
“Below Average" group designated as HSu increased signif- 
icantly between pre- and post=- test (z=2.07, P<.05), the 
increase in the proportion of HSu children in the Experi- 
mental "Average" group was not significant (z=-.92, P>.05). 

These results indicate that the change in factor 
scores was significantly greater for the Experimental 
"Below Average" group than for the Experimental “Average” 
froup; thus, Hypothesis 3(b) can be accepted. These 
results lend support to the hypothesis that children who 
are not achieving up to academic potential may not be using 
efficient organizational strategies (e.g., Freston and 
Drew, 1974; Parker et al., 1975s Torgeson, 1977). In 
other words, training in the use of successive strategies 
not only increased performance in children achieving below 
their academic level, but it also apparently increased 
their efficient use of successive strategies in processing 
information for output. 

These findings have important implications for future 
research within the Das et ale (1975) information process- 
ing model. Not only was performance or output shown to 


improve after intervention stressing the use of successive 
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strategies, but the actual use of successive strategies 
in central processing, in those tasks demanding the use 


of this strategy, can also be assumed to have increased. 
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CHAPTER X 


FACTOR STRUCTURE OF THE METROPOLITAN ACHIEVEMENT TEST 


The Metropolitan Achievement Test (MAT) is composed 
of seven subtests and two separate derived composite 
scores for reading and mathematics. Subtests include 
"Word Knowledge,” “Reading,” "Language," "Spelling," 
"Mathematics Computation," "“Nathematics Concepts," and 
"Mathematics Problem Solving." The “Reading Composite" 
score is based on a summation of scores on “Word Know- 
ledge" and "Reading." The "Mathematics Composite" score 
is based on a summation of scores on "Mathematics Computa- 
tion,” “Mathematics Concepts," and “Mathematics Problem 
Solving." Each MAT battery is designed for a specific 
grade. The battery used in the present study, the Elemen- 
tary Battery, is specifically for Grades 3 and 4. Differ- 
ent forms of the Elementary Battery were administered at 
pre- test (Form G) and post- test (Form F) in order to 
avoid practice effect. 

The MAT has been used previously, as in the present 
study, as a method of differentiating poor from normal 
readers (e.g., Allington, Gormley, and Truex, 1976). In 
a study investigating the relationship between visual 
sequential memory and reading, Guthrie and Goldberg (1972) 


found that in a group of disabled readers the MAT "Reading" 
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subtest correlated significantly with the Benton Visual 
Retention Test. In order to study the interrelationships 
among the MAT subtests, factor analyses were performed. 
MAT scores were intercorrelated and the resultant 
matrices were submitted to a principal components ana- 
lysis with varimax rotation. Following the Kaiser- 
Guttman rule, only factors with eigenvalues greater than 
1.Q were accepted. 

A series of analyses were computed in order to explore 
the relationships among: 

(i) The seven subtests of the MAT, i.e., "Word Know- 
ledge," “Reading,” “Language,” “Spelling,” "“Mathe- 
matics Computation,” "Mathematics Concepts,” and 
"Mathematics Problem Solvings" and 


(ii) The seven MAT subtests and the marker tests. 


Results of Factor Analyses Exploring the Relationship Among 
the Seven Subtests of the MAT 


Pre- test means and standard deviations for all nine 
subtests are presented in Table 35. Analyses included 
scores from only the seven administered subtests since, 
as was previously explained, the “Reading Composite" and 
"Mathematics Composite" scores are summations of related 
subtest scores. Two factors emerged at pre- test (refer 
to Table 36). These factors could be named "Reading" and 


"Mathematics," since initial scrutiny reveals high loadings 
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Table 35 


Means and Standard Deviations for the Metropolitan Achieve- 
ment Test Subtest (Raw Scores) Scores for Both Pre=- and 


Post=- Tests 
(N=68 ) 

Pre-Test Post-Test 

UBTESTS Mean SD Mean SD 
WORD KNOWLEDGE 35-32 9.00 38.97 711 
READING 25-37 6-66 28.99 6.18 
READING COMPOSITE 60.68 10.71 70045 9.86 
LANGUAGE 26.12 790 30.21 8.59 
SPELLING 2650 9.07 32651 6 «86 
MATH. COMPUT. 19.94% 5.47 28.13 6-21 
MATH. CONCEPTS 20.91 5-93 25032 5-59 
MATH. PROB. SOLV. 18.7145 5.60 21.75 5.98 
MATH. COMPOSITE 59.58 9.21 75e20 11-59 
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Table 36 


Principal Components Analysis with Varimax Rotation of 
the Metropolitan Achievement Test Subtest (Raw Scores) 
Scores (Excluding Reading and Mathematics Composite 
Scores) at Pre-Test 
(N=68) 


FACTORS 
Reading Mathematics hn? 


SUBTESTS 

WORD KNOWLEDGE 0913 © O49 836 
READING 883 0153 803 
LANGUAGE 769 0223 0641 
SPELLING 0 746 282 636 
MATH. COMPUT. - 030 °903 Pie by, 
MATH. CONCEPTS 518 678 ©7729 
MATH. PROB. SOLV. © 304 818 «762 
Variance 3.124 2-100 5-224 
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from reading subtests on one, and high loadings from the 
mathematics subtests on the other. Obviously, there is 
some overlap in loadings. “Mathematics Concepts" has a 
secondary loading on the "Reading" factor. "Word Know- 
ledge," “Reading,” "Spelling," and "Language" loaded on 
Factor I, "Reading." "Mathematics Computation,” "Mathe- 
matics Problem Solving," and "Mathematics Concepts" loaded 
on Factor II, "Mathematics." On the whole, Reading is the 
dominant factor, having moderate loadings for two of the 
three mathematics subtests. Perhaps for an older age 
group of students in a higher grade (Junior High), the 
contribution of reading proficiency to mathematics achieve- 
ment would be reduced. 

Factor analysis is a method of measuring construct 
validity. The inclusion of the "Reading and Mathematics 
Composite" scores, implies that the "Word Knowledge” and 
the "Reading" subtests are measuring related traits, while 
"Mathematics Computation,” "Mathematics Concepts,” and 
"Mathematics Problem Solving" measure related traits. The 
"Language" and "Spelling" subtests, not being part of 
either composite, supposedly measure separate traits. How- 
ever, factor analysis of the data from this study would 
indicate that consideration might be given to including 
the "Spelling" and "Language" subtests within the "Reading 


Composite" score. These two tests load fairly heavily on 


the "Reading" factor, and possibly combine with the other 
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two reading subtests, "Word Knowledge" and "Reading," to 


measure a more general trait of operational verbal-reading 


ability. 


Results of Factor Analyses Exploring the Relationship Among . 
the Seven MAT Subtests and the Marker Tests 


Previous research has shown that achievement loads on 
a separate, independent factor from either successive pro- 
cessing or simultaneous processing. Table 37 presents a 
comparison of mean and standard deviation scores, and fac- 
tor loadings of school achievement. It can be seen from 
this table that numerous reading and mathematics tests 
are included. It has been shown in the previous section 
that reading and mathematics load on independent factors. 
This finding is consistent with those of Krywaniuk (1974), 
who had used different achievement tests. On the basis 
of findings from previous research, it was expected that 
reading and mathematics would load on separate, indepen- 
dent factors, both from each other and from successive and 
simultaneous processing. 

In the present study, five factors emerged at pre- 
test (refer to Table 38). Factor I, identified as Reading, 
has high loadings from Schonell, "Word Knowledge," "Read- 
ing," "Spelling," and "Language," a high secondary loading 
from "Mathematics Concepts," and a minor loading from 


"Nathematics Problem Solving." Factor II, identified as 
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Successive Processing, has high loadings from Serial 
Recall, Free Recall, Digit Span-Forward, and Color Naming, 
and a minor loading from Bender Gestalt. Color Naming is 

a latency measure which is reflected by the negative sign. 
Factor III, identified as Mathematics, has high loadings 
from "Mathematics Computation," "Mathematics Concepts," and 
"Mathematics Problem Solving." Factor IV, identified as 
Simultaneous Processing, has high loadings from Raven's 
Coloured Progressive Matrices, Memory For Designs, and 
Bender Gestalt. Memory For Designs is an error score and 
the negative sign on Raven's Coloured Progressive Matrices 
reflects the opposite of this. Factor V, identified as a 
Span factor, has a high loading from Digit Span-Forward and 
a slight negative loading from Raven's Coloured Progressive 
Matrices. Factor loadings on the pre- test composite 
analysis were similar to loadings for pre- test analyses 

on the marker tests and MAT, respectively (Chapter VII and 
Chapter X, section i). 

In the above analysis, the intention was to investi- 
gate the relationship between achievement, as measured by 
the MAT, and cognitive skills, as measured by the marker 
tests. The analysis showed that the successive and simul- 
taneous processing factors and the reading and mathematics 
factors were independent, with little overlap of factor 


loadings between the MAT and the marker tests. 
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However, it is perhaps not very informative to combine 
the achievement tests and the marker tests, and carry out 
a factor analysis. An alternate and more informative 
method is to compute successive and simultaneous factor 
scores as has been done in Chapter IX, then to compute 
correlations between the achievement tests and factor 
scores for the two modes of ceearmar ed processing. Table 
39 presents correlations between successive and simultan- 
eous factor scores and the MAT subtests. Correlations 
are derived from pre- test raw scores, since the effects 
of intervention would confound post- test results, which 
include both the Experimental and Control groups. At post- 
test, a consideration of the factor analysis based on just 
the Experimental or the Control group would not be ware 
ranted as the samples would be far too small. 

Table 39 indicates that some of the MAT subtests corre- 
late significantly in a rather scrambled manner with the 
two factor scores. "Spelling" and "Mathematics Problem 
Solving" correlate significantly with just the simultaneous 
factor, while "Mathematics Computation" correlates signifi- 
cantly with just the successive factor. "Mathematics Con- 
cepts" and the "Mathematics Composite" correlate signifi- 
cantly with both the successive and simultaneous factors. 
The fact that all subtests did not show a significant corre- 


lation with either the successive or simultaneous factor 
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Table 39 


Correlations Between Successive and Simultaneous 
Factor Scores and the Metropolitan Achievement 
Test Subtests at Pre- Test 
(N=68) 


cern ee SS SS aah gi a Se 


Successive Simultaneous 
Factor Factor 
SUBTESTS Scores Scores 
WORD KNOWLEDGE -.133 0143 
READING 060 168 
READING COMPOSITE -.108 2163 
LANGUAGE 2236 2103 
SPELLING ~.186 W281 
MATH. COMPUT. ease »126 
MATH. CONCEPTS ~ 2253" 3075 
MATH. PROB. SOLV. 085 23037 
MATH. COMPOSITE meee nego 
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may have been a result of having to combine, for the pur- 
pose of factor analysis, children who were achieving at 
different academic levels. Cummins and Das (1977) in 
reviewing related research noted that while successive 
processing is strongly related to reading achievement in 
children experiencing reading difficulty, simultaneous 
processing is more likely to be involved at more compe- 
tent stages of reading. These effects may have counter- 
balanced each other in the case of the MAT reading sub- 
tests. 

Results from these analyses must be regarded with some 
caution. Principal components analysis should ideally have 
a sample size of at least 100 (Gorsuch, 1974). However, 
results are suggestive and tend to confirm findings from 


previous research. 
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CHAPTER XI 


THE EFFECTS OF REMEDIAL INTERVENTION 
ON ACADEMIC ACHIEVEMENT: 
A TEST OF HYPOTHESIS 4. 


HYPOTHESIS 4: Improvement in academic performance on the 
Metropolitan Achievement Test after inter- 
vention will be greater for the Experimental 


group than for the Control group. 


The question asked by this hypothesis is whether non- 
academic intervention will transfer to academic tasks in 
order to facilitate academic performance. In previous 
chapters it was shown that children experiencing academic 
difficulties are deficient in sequential processing skills. 
Krywaniuk (1974) demonstrated that training in the verbal- 
successive strategy facilitated performance in word 
recognition. Hays and Pireira (1972) found training in 
visual and auditory memory facilitated reading achievement. 
It has been shown (in Chapter VIII) that intervention in 
the present study improved cognitive performance. This 
chapter will examine the effects of intervention on aca- 
demic performance. 

The data in this section are based on all 68 subjects. 


Pre- and post- test means and standard deviations for the 
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nine MAT subtests in raw scores have been presented in 
Table 35 (refer to Chapter X). The means and standard 
deviations for the Experimental and Control groups at both 
pre- and post- test are presented separately in Table 40. 
Table 41 presents, for each of the four groups used in 
‘the present study (n=17), the means and standard devia- 


tions for the nine subtests at both pre- and post- test. 


Discussion of Pre- to Post- Improvement: Analyses of Variance 


Analyses of variance were calculated separately for 
each of the MAT subtests using a three-factor design with 

- repeated measures on the last factor (Winer, 1962). The 

factors were: Experimental/Control; "Average"/"Below Aver- 

age"; and Pre-/Post-Test Scores. 

A summary of the analyses computed for this section is 
presented in Table 42; however, complete summary tables for 
each analysis will be presented with the discussion for 
that subtest. On all subtests the overall performance of 
the "Average" group was significantly greater than the 
overall performance of the "Below Average" groupe A t-test 
for independent means was calculated for each subtest, 
using pre- and post- test means for both groups, in order 
to determine the significance of difference at both pre- 
and post- test. A summary of these analyses is presented 
in Table 43. At both pre- and post- test, for each sub- 


test,performance of the “Average” group was significantly 
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Means and Standard Deviations for the Metropolitan Achieve- 
ment Test (Raw Scores) for the Experimental Group and the 
Control Group at Both Pre=- and Post- Test 
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EXPERIMENTAL GROUP 


Pre= Post= 

SU3TESTS Mean SD Mean SD 

WORD KNOWLEDGE 34.38 9.28 38.47 8.40 
READING 26.18 6a19 29-44% 5.25 
READING COMPOSITE 59-55 =e BY 67-91. 10.47 
LANGUAGE 24,2 7.81 29.18 7.60 
SPELLING 26-24 9.72 3274-4 7,68 
MATH. COMPUT. 19.29 4.59 28.35 6475 
MATH. CONCEPTS 20.12 5.80 26621 5 ehb5 
MATH. PROB. SOLV. 1767). 5853 21.88 6.63 
MATH. COMPOSITE 57238 8.47 76.44 11.63 

CONTROL GROUP 
Pre=- Post= 

SUBTESTS an D ean SD 

WORD KNOWLEDGE 36626 8.74 39.47 5.61 
READING 25-56 719 28.53." °7. 04 
READING COMPOSITE 61.82 11.58 73.00) / 9.26 
LANGUAGE 27-97 7-65 31.24 9.47 
SPELLING 26.76 8452 32-29 6.04 
MATH. COMPUT. 20.59 6423 DO ni esi7 2 
MATH. CONCEPTS 21% 71 « = 6. OF 24.44 5.67 
MATH. PROB. SOLV. 19.50 5-64 21 562° “5235 
MATH. COMPOSITE 61.79 995 73-97 11.56 
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Table 43 


Summary of t-Tests for Differences Between Pre- and Po 
Test Means of “Average” and "Below Average" Groupings 
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"AVERAGE" 
Pre- Post= 
SUBTESTS Mean sD Mean SD 
WORD KNOWLEDGE HO;S5 ee ee 426470 4.25 
READING 29.685 4S 31-71 4.85 
READING COMPOSITE 70.53; 7.80 74.18) 7649 
LANGUAGE 30-88" 4.83 35.03" 6.00 
SPELLING 31-56, 6-97 35683, 3-99 
MATH. COMPUT. 22.76 4.60 30.68" 3.84 
MATH. CONCEPTS oes PMB te) 28.71, 4.16 
MATH. PROB. SOLV. 22.59 4.7 25.47. 3677 
MATH. COMPOSITE FON? aOR TL 84.85 8.96 
“BELOW AVERAGE" 
Pre=- Post- 
SUBTESTS Mean S 
Cc 

WORD KNOWLEDGE 29.79 8.94 35047 765 
READING DINOS S eo 5e 26.266 6.07 
LANGUAGE 2¥095, 7-30 25 630ea page 
SPELLING 21.44 7.91 29.18 2039 
MATH. COMPUT. 17-12° 4.67 256590 ee 
MATH. CONCEPTS 16-71, 4.48 21.94" 4.63 
MATH. PROB. SOLV. 14.82, 3.78 18.030 5.38 
MATH. COMPOSITE 
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greater than that of the "Selow Average" groupe. The 
difference at pre- test was expected on the basis of the 
cursory analyses, detailed in Chapter III, computed in 
order to establish the significant difference between 
these two groups. Thus, while the "Below Average" group 
was essentially a lower extension of the "Average" ZYOUDP » 
the “Average” group was composed of enough children in 
the upper ranges of the “average" limits so that differ- 
ences at both pre- and post- test were significantly 
different. 

On all subtests, there was a Lie rlcdntenre/aoes 
improvement in scorese This finding was expected as the 
result of usual academic growth throughout the school year. 
Since the "Average"/"Below Average" and Pre/Post differ- 
ences were both consistently significant for all subtests, 
and since these results were expected from the raw score 
data, these results will not be discussed in the separate 


discussion for each subtest. 


1. Word Knowledge 


The summary of the analysis for "Word Knowledge" is 
presented in Table 44. The analysis indicates that the 
"Av" /"BAy" X Pre/Post interaction was significant. While 
both the “Average” and "3elow Average" groups showed 
improvement between pre- and post- test, improvement was 


significantly greater for the "Below Average" group. 
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2 Reading 

The summary of the analysis for "Reading" is presented 
in Table 45. The analysis indicates that the "Av"/"BAv" X 
Pre/Post interaction was significant. While both the 
"Average" and “Below Average" groups showed improvement 
Setween pre- and post- test, improvement was significantly 


greater for the "Below Average" group. 


3« Reading Composite 


The summary of the analysis for “Reading Composite" is 
presented in Table 46. The analysis indicates that the 
"Av"/"BAv" X Pre/Post interaction was significant. While 
both the "Average" and “Below Average" groups showed 
improvement between pre- and post- test, improvement was 
significantly greater for the "Below Average" group. Since 
the "Reading Composite” score is derived from the summation 
of raw scores from "Word Knowledge" and "Reading," these 


results would logically follow from results of the previous 


analyses. 
4. Language 


The summary of the analysis for "Language" is presented 
in Table 47. The analysis indicates that the Exp/Cont main 


effect was significant. The overall performance of the 


Experimental group was significantly lower than that of the 


Control group. 
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5¢ Spelling 

The summary of the analysis for "Spelling" is presented 
in Table 48. The analysis indicates that the "Av"/"BAv" X 
Pre/Post interaction was significant. While both the “Aver- 
age" and "Below Average" groups showed improvement between 
pre~ and post- test, improvement was significantly greater 


for the "Below Average" group. 


6. Mathematics Computation 


The summary of the analysis for “Mathematics Computa- 
tion” is presented in Table 49. The analysis indicates 
that the Exp/Cont X Pre/Post interaction was significant. 
While both groups showed improvement between pre- and post- 
test, improvement for the Experimental group was signifi- 


cantly greater than improvement for the Control group. 


7+ Mathematics Concepts 


The summary of the analysis for “Mathematics Concepts" 
is presented in Table 50. The Exp/Cont X Pre/Post inter- 
action was significant. While both groups showed improve- 
ment between pre- and post- test, improvement for the 


Experimental group was significantly greater than improve- 


ment for the Control groupe 


8. Mathematics Problem Solving 


The summary of the analysis for "Mathematics Problem 


Solving" is presented in Table 5l- The Exp/Cont X "Av"/ 


"BaAv" X Pre/Post interaction was significant. The effect 
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of intervention on the degree of change is dependent upon 
the "Av"/"BAv" subgrouping within the Exp/Cont grouping. 
Thus, pre/post improvement in performance was significant 
for the Experimental "Average" group and the Control "Below 
Average" group, while improvement for the Experimental 
"Below Average" and the Control "Average" groups was not 


significant. 


9. Mathematics Composite 


The summary of the analysis for "Mathematics Composite" 
is presented in Table 52. The Exp/Cont X Pre/Post inter- 
action was significant. While both groups improved in per- 
formance between pre- and post- test, improvement for the 
Experimental group was significantly greater than improve- 
ment for the Control group. Since the "Mathematics Compos- 
ite" score is derived from the summation of raw scores from 
“Mathematics Computation," “Mathematics Concepts,” and 
"Mathematics Problem Solving," these results would logically 


follow from the results of the previous analyses. 


Inspection of the means for the four groups at both 
pre- and post- test indicated that in all subtests except 
"Spelling" for the Experimental “Average” group, pre-~ test 
scores for the Control group were higher than pre- test 
scores for the Experimental group (refer to Table 41). 


These differences in pre- test scores were not significant. 
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However, at post- test, subtest scores were higher for 

the Experimental group than for the Control group with 

the exception of “Language” for both the Experimental 
"Average" and Experimental “Below Average" groups, and 
“Word Knowledge," “Reading Composite," "Spelling," "Mathe-~ 
matics Problem Solving," and "Mathematics Composite" for 
the Experimental “Below Average" groupe These differences 
in post- test scores were not significant except for the 
"Mathematics Problem Solving" subtest where the Experimental 
"Average" score was significantly greater than the Control 
“Average” score. 

Thus, while results were not significant, inspection 
of the data reveals a definite trend toward greater improve-~ 
ment between pre- and post- test for the Experimental 
groupse Possibly, had the Experimental and Control groups 
been more nearly equal in pre- test subtest scores, changes 


between pre- and post- test performance would have been 


significant. 


summary 
In order to test Hypothesis 4, a three-way analysis of 


variance with repeated measures on one factor was calculated 
for each of the nine MAT subtests. These analyses indica- 


ted that the improvement in the performance of the Experi- 


mental group was significantly greater than the improvement 


in performance of the Control group for "Mathematics 
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Computation,” "Mathematics Concepts,” and “Mathematics 
Composite." The fact that significant differences in 
improvement were not revealed for the other six subtests 
means that Hypothesis 4 cannot be accepted. However, since 
intervention stressed mainly the use of successive strate- 
gies, the hypothesis may have been too encompassing in 
including all of the MAT subtests. In Chapter IX which 
presented factor analyses of MAT subtest scores, the fac- 
tor which received high loadings from mainly the mathe- 
matics subtests was identified as "Mathematics." However, 
inspection of the subtests indicates that they may require 
manipulation and/or sequential ordering of concepts. The 
results under present discussion would suggest that these 
subtests do, at least to some degree, require sequential 
ordering and manipulation. Eakin and Douglas (1971) had 
suggested that success in arithmetic relies on automatized 
sequential computational habits. 

The finding that intervention stressing the use of 
successive strategies did not improve scores on the MAT 
"Word Knowledge" and “Reading” subtests can also be par- 
tially explained by examining the content of these tests. 


“Word Knowledge" is essentially a measure of the child's 


comprehension of word meaning. Cummins and Das (1977) 


have shown that the reading subtest of the Wide Range 
Achievement Test correlates significantly with successive 


processing. However, that subtest is a test of word 
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recognition, similar in nature to the Schonell Graded Word 
Liste It was shown in Chapter VIII that intervention in 
the vresent study did significantly improve performance on 
the Schonell Graded Word List. The “Reading" subtest of 
the MAT requires the child to read and understand whole 
paragraphs. Guthrie and Goldberg (1972) found a significant 
correlation between the Benton Visual Retention Test (3VRT) 
(Benton, 1955) and the "Reading" subtest of the MAT. ‘The 
3VRT is highly similar to the Memory For Designs test used 
in the present study. Factor analyses incorporating the 
Memory For Designs test have shown it to consistently load 
on the simultaneous factor. Cummins and Das (1977) pointed 
out that simultaneous processing may be more important in 
the development of comprehension skills. While competence 
in reading achievement is strongly related to competence in 
successive processing skills, it may be that in the present 
study, the children had not had sufficient practice in 
using these skills in an academic situation. Thus, for 
example, word recognition skills had not become automatized 
enough to permit the ability to use simultaneous processing 


skills in comprehension of the material read. 


The relationship between each individual's pre/post 
performance on the eight marker tests and his pre/post per- 
formance on reading and on mathematics was also investiga- 


ted. Since the "Reading Composite" score of the MAT 13.'a 
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summation of the two reading subtest raw scores, and the 
"Mathematics Composite" score is a summation of the three 
mathematics subtest raw scores, these two composite scores 
were used in computations. Using raw scores from the 
entire sample (N=68), the median change for each of the 
eight marker tests and the "Reading Composite" and 
"Mathematics Composite" subtests of the MAT were deter- 
mined by subtracting the pre- test median score (N=68) 
from the post- test median score (N=68). This resulted in 
a median change score for the entire sample for each of 
the eight marker tests and the "Reading Composite" and 
"Nathematics Composite" subtests of the MAT. 

Subsequently, each child's pre- test raw score was 
subtracted from his post- test raw score for each of the 
eight marker tests and the "Reading Composite" and "Mathe- 
matics Composite.e" The pre/post change scores of the eight 
marker tests and two MAT composite subtests for each child 
were compared to the median change scores» A note was 
made if the child's change score was above, equal to, or 
below the change score for the entire sample. 3y this 
procedure, it was possible to determine the nature of the 
relationshiv between improvement on a marker test and 
concomitant improvement in either reading or mathematics. 


Similarly, it was possible to determine the nature of the 


relationship between decrement on a marker test and con- 


Comitant decrement in either reading or mathematics. 
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For those children who received training, improvement 
on marker tests and concomitant improvement in reading as 
measured by the MAT "Reading Composite" was noted. In 
general, a trend towards improvement on ane marker tests 
and concomitant improvement in reading was revealed, 
although statistically significant differences were 
obtained only for Serial Recall, Free Recall, and Color 
Naming (2=3.25, P<.O0ls 2=2.31, P<.05; Z=2e31,5 P<.05, 
respectively). The numbers of children in the Experimental 
group who improved above the median in both “Reading Com- 
posite" AND Serial Recall, Free Recall, and Color Naming 
were 16, 14, and 15, respectivelys the comparable numbers 
of children in the Control group were 3, 4, and 5, respec- 
tively. For those children who did not receive training, 
decrement on marker tests and concomitant decrement in 
reading was noted. In general, a trend towards decrement 
on the marker tests and concomitant decrement in reading 
was revealed, although statistically significant differ- 
ences were obtained only for Memory For Designs, Serial 
Recall, and Free Recall (2=-2.54, P<.05; Z==2.92, P<.O1; 
Z=-2.69, P<.01; respectively). The numbers of children 
in the Experimental group who showed a decrement below 
the median in both "Reading Composite" AND Memory For 
Designs, Serial Recall, and Free Recall were 2, O, and QO, 


respectively; the comparable numbers of children in the 
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Control group were 13, 13, and 12, respectively. Inter- 
estingly, the difference in proportions between the 
Experimental and Control kroups was not significant for 
the Schonell Graded Word List. This finana would sub- 
stantiate the previously expressed contention that word 
recognition skills as measured by the Schonell, while 
showing improvement for the Experimental group, had not 
had time to become automatized to the degree where they 
resulted in a significant change in reading comprehension 
skills. 

For those children who received training, improvement 
on marker tests and concomitant improvement in mathematics 
as measured by the MAT "Mathematics Composite" was noted. 
In general, a trend towards improvement on the marker 
tests and concomitant improvement in mathematics was 
revealed, although statistically significant differences 
were obtained only for Memory For Designs, Serial Recall, 
Free Recall, Digit Soh piroriar a: Color Naming, and 3ender 
Gestalt (z=2.31, P<.053 2=3+50, P<e0013 2=3-25, P<.O01; 
2=2.69, P<.013 2=3-50, P<.0013 2=2-31, P<.05; respectively). 
The numbers of children in the Experimental group who 
improved above the median in both "Vathematics Composite" 
AND Memory For Designs, Serial Recall, Free Recall, Digit 
Color Naming, and Bender Gestalt were 12, 16, 


Svan-Forward, 


15, 12, 16, and 12, respectively; the comparable numbers 
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of children in the Control group were 2/ "247. 2 F 20, SF and 
2, respectively. For those children who did not receive 
training, decrement on marker tests and concomitant 
decrement in mathematics was noted. In Potereny a trend 
towards decrement on the marker tests and concomitant 
decrement in mathematics was revealed, although statis- 
tically significant differences were obtained only for 
Memory For Designs, Serial Recall, Free Recall, Color 
Naming, Bender Gestalt, and Schonell (z==-3.25, P<.001; 
==4,72, P<.O0l; 2=-3.67, P<.001; z2=-3.42, P<.001; 
Z=—2e54, P<.053 2=-2.91, P<.0l1l3 respectively). The 
numbers of children in the Experimental group who showed 
a decrement below the median in both "Mathematics Com- 
posite" AND Memory For Designs, Serial Recall, Free Recall, 
Color Naming, Bender Gestalt, and Schonell were 3, 0, 3, 
4, 3, and 10, respectively; the comparable numbers of 
children in the Control group were 16, 18, 18, 18, 14, and 
21, respectively. 

One other interesting finding is that those subtests 
which showed significant greater pre/post improvement for 
the Experimental group than for the Control group, ieee, 


"Mathematics Computation," "Mathematics Concepts," and 


"Mathematics Composite," were also those which correlated 


significantly with successive factor scores at pre- test 


(refer to Chapter X, section ii)- 


ens 


The following conclusions can be drawn from the 
analyses up to this point: (i) Mathematical skills rely 
on successive as well as simultaneous processing; (ii) 
Reading skills, as measured by the Schonell Graded Word 
List, rely on successive processing; however, skills 
measured by the MAT reading subtests may rely more on 
simultaneous processing and the ease (speed) with which 
word attack skills are employed; (iii) Training in 
information processing strategies lead to more efficient 
strategy usage, which, in consequence, improved some 
academic achievement; and lastly, (iv) The tasks used in 
intervention in the present study appear to have trained 


primarily successive strategies. 
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CHAPTER XII 


GENERAL DISCUSSION 


It is a rare elementary classroom teacher who is not 
faced with at least one child who is experiencing consider- 
able difficulty with the academic tasks of his grade level. 
While many schools today have a "resource room" or a "learn- 
ing assistance room," the sheer weight of the number of 
children requiring special help and the perceived need for 
small groups within the resource room setting mean that 
many children are left to cope as best they can within the 
regular classroom without the benefit of special help. 
Often, the perceptive classroom teacher provides as much 
individual help as is possible with 20 to 30 other children 
to teach. However, such help is frequently of a "more of 
the same" nature (D'Annunzio and Steg, 1974), ie, repe- 
tition and drill on weaknesses in the academic basics. 
Conversely, remedial aid within the resource room often 
focusses on discrete cognitive skills, e.g., auditory dis- 
crimination, with little or no training given either in 
how to integrate separately taught skills or how to trans- 
fer these skills to an academic situation (Allington, 1975). 
The central message of the present study is that training 
in the use of efficient strategies is much more useful than 


either repetition of content or focus on discrete skills. 


as * 
rf f 
eins Fi 
TR es lime | 
ws 
My a My ne 
‘ rt es se | i : 
i y Miter s d vias nt # 
. . be HY, 
} Fi * ie a 
4. 7 
SHARD NOR! vy eee 
in id 
all ite " ere | 
ne , es ws 
rt Y ahs alt on aM 
ie aay, ste tNeeiiay’ 


j rae : ve 
1 ae Ve ‘ wy 5 t . 
uy ae e D 
a ° f é i > 
ou ' rte fe ae eee Ye ia ee 
SET SD A eet edtaetee one Meer ee id 
CAT? ces oie To ay ar 
Whe iD id a Dy wv ve 0 lee 
4 H ic sf 4 re », " ey ne my es a ” ve ‘ ve 


od Ear ae 


od 


00 e225 


Many teachers are understandably negative toward 
remedial approaches which rely on concepts and terms with 
which they are unfamiliar, and which, in their view, have 
no bearing on academic achievement. Others are somewhat 
resentful of having to plan for and use material not 
directly related to academic tasks. What is needed is a 
remedial approach which could fit into the regular class= 
room routine and which could be applied in varying degrees 
to the whole class. A program such as this would admit- 
tedly not remediate more severe learning problems, which 
would still require additional, but consistent and related, 
resource help. However, it would be of considerable bene- 
fit to those children whose academic achievement is moder- 
ately below their expected grade level. 

Adelman and Taylor (1977) have suggested that most 
children begin school with the ability and the desire to 
learne However, the extrinsic demands of the school setting 
frequently diminish the intrinsic motivation of the chil- 
dren. Adelman and Taylor suggested that the value which 
the child places on the learning situation, and his ability 
to function in that situation, are critical factors influ- 
encing motivation, learning, and performance. Children 
with learning problems have often learned not to trust 


their own perception of what is of value, or their ability 


to effectively attack a task. The child who experiences 


no difficulty in school has untold opportunities for 
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self-satisfaction in his achievements, and for the sat- 
isfaction of knowing that his parents and teachers are 
pleased with his accomplishments. Conversely, the child 
who is experiencing academic difficulty. is constantly 
faced with his own frustration and failure, and the 
frustration and negative reactions of parents and teachers 
(Lerner, 1971). Lerner further pointed out that the 
occasional successes experienced by these children may con- 
vince the school that their poor achievement is merely a 
result of poor attitude. 

The study by Lovitt and Smith (1972) indicated the 
value of explicit instructions in producing responses in 
a learning disabled boy who appeared incapable of making 
these responses without the instructions. Hallahan and 
Kauffman (1976) suggested that merely because explicit 
instructions are a simple and readily available means of 
eliciting desired behavior from children, they should not 
be ignored as an extremely effective remedial technique. 
Lovitt and Smith (1972) suggested that in attempting to 
change a child's behavior, the first step should be clear 
and consistent instructions regarding the desired behavior. 
Further, if the behavior is required over a lengthly per- 
iod, these instructions should be repeated. Research 
designed to support the "yroduction deficiency hypothesis" 
of Flavell et al. (1966) as elaborated by others (e+8+s 


Bingham-Newman and Hooper, 1974; Moely et ale, 1969) has 
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shown that while young children can be taught to use pro- 
cessing strategies, they fail to use these strategies 
once direction has been removed. These findings support 
the contention that instructions should be repeated if 
the concomitant behaviors are required over a period of 
time (Lovitt and Smith, 1972). Freston and Drew (1974) 
have suggested that, through instructions, the teacher 
can train the child's ability to use the organization 
existing in his daily world in order to learn efficient 
strategies with which to facilitate daily performance. 
In a similar vein, Meeker (1964), Rohwer (1971), and 
Tulving (1968) have suggested that teaching learning 
strategies may be more important than teaching content. 
Learning disabled children have been shown to have 
poor organization and retention skills (e-g., Estes, 1974; 
Freston and Drew, 1974; Johnson and Myklebust, 1967). 
Similarly, children experiencing academic difficulties are 
weak in successive strategy skills (e.g., Badian, 19773 
Krywaniuk, 1974; Meier, 1971; Richie and Aten, £976) i eb 
has been pointed out that the learning disabled child may 
not be aware that he can, and should be developing effi- 
cient learning strategies on his own (Torgeson, 1977). 
While many children enter school with either the readiness 
for employing efficient strategies, or partially developed 
learning strategies, some children appear to enter school 


with poor ability to actively receive information and 
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little idea about WHY they are learning basic facts. 

From the preceding discussion, it follows that a 
viable remedial program would be one which would focus on 
the usefulness of efficient strategies of learning, with 
secondary emphasis on learning content as the means of 
practice for learning these strategies. Thus, the focus 
would be on training LEARNING strategies within the child 
rather than on the TEACHING method used. The child would 
have a reason for learning basic facts, and since the 
program would focus on efficient use of processing strate- 
gies, the child should achieve some success. Most children 
respond very well to "tricks" (strategies) which facilitate 
learning but which somehow seem to allow them to "cheat the 
system." 

Results of the present study showed that intervention 
using nonacademic tasks with the focus being on efficient 
use of the successive processing strategy not only improved 
efficient use of the successive processing strategy and 
performance on nonacademic tasks, but, more importantly, 
improved academic performance in word recognition and mathe- 
matics. The method and the results of intervention in the 
present study have important implications. Firstly, the 
directed method of attacking the task and the child's con- 
comitant verbalization of successive strategies is far more 
important than the actual material used in the tasks. Thus, 


these same methods should be even more successful in 
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improving academic performance when applied directly to 
academic material. Secondly, the fact that "average" 
students improved in performance, although not to the 
degree to which "below average" students improved, indi- 
cates that the techniques can justifiably be applied 
within the regular classroom, to the benefit of all chil- 
dren, but particularly those who are relatively weak in 
academic performance. Thirdly, the importance of using 
training material which is intrinsically interesting has 
been underscored. Children who experience severe learn- 
ing problems are often completely "turned off" by all 
academic material (Meyers and Hammill, 1976). The present 
tasks and methods were fun and nonthreatening. If these 
techniques were applied in the resource room using non- 
academic material in conjunction with the application of 
the same techniques using academic material in the class- 
room, the child should see some relationship between his 
removal from the class for "special help," and the oppor- 
tunity to apply his new learning strategies to disliked 


academic tasks. Such continuity in remediation should 


help to bolster the learning disabled child's self-confi- 
dence and to eradicate the frequent stigma of having to go 


to a resource room. 


Previous research has shown that, consistent with the 


Piagetian formulation, training procedures are most bene- 


ficial during transitional stages. In the case of 
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Simultaneous procedures, the transitional stage appears 
to be roughly equivalent to the age of Grade 5 children 
(e.g., Neimark et al., 1971; Rosner, 1971). The training 
in those two studies involved grouping of materials for 
recall, a task which requires simultaneous processing. 
But training in successive strategies, it seems, can be 
beneficial before Grade 5. Although no developmental 
data are available, it would appear that training in the 
efficient use of successive processing would be most bene- 
ficial prior to Grade 5, and preferably as early as possi- 
ble after the child enters school.- In any case, what is 
called 'sequencing' is a basic skill necessary for the 
development of reading. For instance, Hartlage (1977) 
found that auditory sequencing ability was an important 
factor in developing reading skills in a 6-year old, and 
visual sequencing ability was an important factor in the 
reading abilities of 8-year olds. Goldman (1972) sugges- 
ted that educators must seek the strategies which are 
most efficient for any given task. It has been shown in 
the present study that training in the effective use of 
successive strategies significantly improved performance 
in word recognition and mathematics computation. These 
are the basics from which later success in reading and 
Thus, successive strategy train- 


mathematics are built. 


ing in the early grades would logically be of the most 


benefit. 
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Estes (1974) and Cronbach (1975) have pointed out the 
increasing resistance to intelligence testing as a method 
of predicting academic success. Estes suggested the need 
to show that intelligence tests are viable methods of 
indicating areas where remedial focus is needed. Das 
(1972) has shown that mentally handicapped children process 
information in different ways. Similarly, Smith, Coleman, 
Dokecki, and Davis (1977) found that educable mentally 
handicapped children had a different pattern of cognitive 
abilities according to Bannatyne's (1974) recategorization 
of WISC-R scaled scores than did either high IQ or low IQ 
learning disabled children. The WISC-R has been shown to 
be an extremely useful psychometric instrument (Rugel, 
1974; Sattler, 1974; Smith et ale, 1977). Using 3annatyne's 
(1968) categorization of the WISC, Rugel (1974) found that 
reading disabled children had highest scores on the Spatial 
Category, intermediate scores on the Conceptual Category, 
and lowest scores on the Sequential Category. The three 
tests which compose the Sequential Category, i.e., Digit 
Span, Coding and Arithmetic, require strategies similar 


to those required by successive tests in the successlve- 


Simultaneous battery. Interestingly, arithmetic computa- 


tion, in the present study, correlates with the successive 


factor (refer to Table 39). 
Smith et ale (1977) found that for the high IQ and 


low IQ learning disabled children, Spatial > Conceptual > 
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Sequential, while for the educable mentally handicapped 
children, Spatial > Sequential > Conceptual. These find- 
ings suggest the usefulness of administering an intelli- 
gence test, since children falling within the educable 
mentally handicapped range of intellectual ability have 
different cognitive patterns and may require differing 
emphasis in remediation.e Smith et al. (1977) pointed out 
the need for continued research using both the WISC=-R and 
other cognitive instruments in order to produce a refined 
and reliable procedure for providing differentiated sub- 
diagnoses of learning disabilities. They also emphasized 
the need for the identification of internal processes and 
more effective remedial techniques. The present study has 
Shown the Primary Test Battery of the successive-simultan- 
eous processing model to be a reliable indicator of inter- 
nal processing strategies. One direction for future 
research should be in combining the WISC-R and the succes- 
sive-simultaneous battery in order to provide accurate 
prediction of children entering school who are at high 
risk of being academically learning disabled, and who would 
benefit from training in the use of successive or simultan- 
eous processing strategies. 


The above findings are consonant with the approach 


toward remediation in the present study. The successive- 


simultaneous model of cognitive processing provided a 


rationale for designing the intervention tasks, which, as 
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a majority, had a direct influence on the development and 
use of successive strategiese Improvement in performance 
on some of the academic tasks which required successive 
processing was also noticed. In addition, the "below 
average" students benefitted more from training than did 
the “average” students. On the whole, the study should 
encourage future research into the use of specific strate- 
gies by academically deficient groups, although all of 
these strategies may not be subsumed under successive and 
simultaneous. Probably, processes in concept learning and 
usage of concepts would be only partly related to succes- 
sive and simultaneous tasks as currently given in the 
battery. A general case for the success of a rationally 


based, rather than an improvised remedial program has been 


made in this study. 
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